


LMVED-TD (NOD 21 Oct 68) 1st Ind .
SUBJECT: Lake Pontchartrain, Louisiana and Vicinity, Chalmette Area Plan,
. General Design Memorandum No, 3, Supplement No. 1, Chalmette
Extension Levee

DA, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg,
Miss, 39180 13 Dec 68

T0; Chief of Engineers, ATTN: ENGCW-V/ENGCW-E

Subject supplement is forwarded for review and approval pursuant to
para 17a, ER 1110-2-1150, Approval is recommended, subject to the
attached comments,

FOR THE DIVISION ENGINEER:

2 Incl :
wd 2 ¢y incl 1 Chief, Engineering Division
Added 1 incl (14 cy)

2. Comments

CF:
NOD-LMNED-PP
w/cy incl 1 § 2
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ENGCW-EZ (LMNED-PP, 21 Oct 68) 2d Ind
nd Vicinity, Chalmette Area Plan,
» Supplement No. 1, Chalmette

SUBJECT: Lake Pontchartrain, Louisiana
General Design Memorandum No.
Extension Levee !

DA, Office of the Chief of Engineers, Washington, D, C. 20315 12 August 1969

TO: Division Engineer, Lower Mississippi Valley

1. Reference letter, LMNED-BE, 13 June 1969, subject: '"Lake Pontchartrain,
Louisiana and Vicinity - Chalmette Area Plan - Economic Reanalysis of the _
Chalmette Extension,'and the lst indorsement, LMVPD-E, 30 June 1969, thereon.’

" 2. Supplement No. 1 to General Design Memorandum No. 3 for subject project,

as modified by the economic reanalysis furnished by the letter referenced in
paragraph 1 above, is approved, subject to the comments of the Division
Engineer, (a) attached as Inclosure 2 to the lst indorsement and (b) furnished
in the 1lst indorsement referenced in paragraph 1 above, and the following
comments.

3. Supplement No. 1, Paragraph 40, Drainage Structure, Consideration should
be given to changing the 2-72" paved invert .corrugated metal pipes to 2-
reinforced concrete boxes with collars at all joints. This would afford better
corrosion resistance to-the salt water.

4. Economic Reanalysis of the Chalmette Extension.

a. Paragraph 4j. Itshould be noted that over 74 percent of the benefits
used to justify Chalmette Levee Extension is based on future development (36%)
and land enhancement (38%). Although the Corps of Engineers has no policy
concerning the amount of future benefits and land enhancement that can be used
to justify a project, it does require cost-sharing when obvious windfall benefits
accrue to limited special interests, except hurricane protection projects are
generally not recommended for cost-sharing. This is due to the special standards
(30 percent local, 70 percent Federal) applied to these projects which have been
recognized to encompass land enhancement benefits. Nevertheless, the 70/30
percent cost-sharing arrangement does not relieve the District of the responsi-
bility of presenting sufficient information to show that the land enhancement
benefits are widespread and that '"windfall benefits of unconscionable magnitude
to limited special interests'": does not exist. Therefore, the following items
should be considered by the Division Engineer in making his determination'

BN I
(1) Identify che land owners within the project area.
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ENGCW-EZ (LMNED-PP, 21 Oct 68) 2d Ind 12 August 1969
SUBJECT: Lake Pontchartrain, Louisiana and Vicinity, Chalmette Area Plan,
General Design Memorandum No. 3, Supplement No. 1, Chalmette

Extension Levee

-

(2) Give the acreage of each land owner.
(3) 1Identify the land use before and after for eéch land owner.

(4) Discuss possible alternatives, if any.

b. Paragraph 5. The estimate for hydraulic sand fill presented on pages
14 and 15 of the reanalysis report indicate that a production rate of 450,000
cubic yards per month effective placement for a 20-inch dredge was the basis
of the estimate. Analysis of dredge capability from data available in OCE
indicates that the effective placement rate which can be expected from a
20-inch dredge under the conditions involved for the subject project would be
in the vicinity of 300,000 cubic yards per month. A study of the estimated
costs based on this latter production rate indicates that the $1.20 per cubic
yvard for hydraulic sand fill is low. The District Engineer should investigate
further the unit price for hydraulic sand £fill and should be satisfied that
the unit price included in the project estimate is adequate,

¢c. Paragraph 7b. The annual 0.M.&R. and economic loss on lands presented
in this paragraph of the reanalysis appears to be low and should be verified,

FOR THE CHIEF OF ENGINEERS:

/WENDELL E. JOHNSON
o~ Chief, Engineering Division
Civil Works -

wd all incl
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LMVED=-TD (NOD 21 Oct 68) 3d Ind
SUBJECT: Lake Pontchartrain, Louisiana and Vieinity, Chalmette Area Plan,

General Design Memorandum No. 3, Supplement No, 1, Chalmette
Extension Levea

dwa, Lower Mississippi Valley Division, Corps of Engineers, Vicksburg,
Miss, 39180 5 Sep 69

TO: District Engineer, New Orleans, ATTN: LMNED-PP
Forwarded for information and appropriate action, .

FbR THE DIVISION ENGINEER:

Chief, Engineering Division



13 December 1968

DEPARTMENT OF THE ARMY
LOWER MISSISSIPPI VALLEY DIVISION, CORPS OF ENGINEERS
VICKSBURG, MISSISSIPPI 39180

COMMENTS ON SUPPLEMENT NO. 1, GDM NO, 2, CHALMETTE EXTENSION LEVEE,
LAKE PONTCHARTRAIN, LA., AND VICINITY HURRICANE PROTECTION PROJECT,
CHALMETTE AREA PLAN

1., Para 1, page 1, This paragraph does not tell the complete story.
Reference should be made to the FCA of 1962 with the text explaining
fully the transfer of this work from the Mississippi River Delta at
and below New Orleans Project to the subject project.

2, Para 2, page 2. Rewrite to agree with para 32i(5), page 16. As
written, the indication is that no additional stability analyses will
be required for interim lifts, The supplemental analyses described in
para, 32i(5) should be reviewed by LMVD prior to or concurrently with
the plans and specifications for the applicable work.

3. Para 6, page 4. The reference to para 2 should be to para 3.

4, Para 14, page 7, Project Location Map, and Plate 1. Para 14 makes
reference to Bayou Lawler in describing the project works. Bayou Lawler
* is not shown on the Project Location Map and is almost illegible on
Plate 1. This should be corrected.

5. Para 15b, page 8. The reference to para 14 should be to para 17,

6. Para 31, page 13, The impression is given that the levee was
purposely located and designed to obtain a factor of safety of 3,2,

while, in fact, the factor of safety resulted from the design levee section
and its location with respect to the proposed MR-GO borrow,

7. Paras 32j, k, and 1, pages 16 and 17. a. The procedures used to
determine settlement and shear strength increases assume that the entire
applied load is effective in consolidating (reducing the void ratio of)

the foundation in accordance with the theory of one-dimensional consolidation,
Data from construction of the test embankments on soft foundations in the
Atchafalaya Basin indicate the above assumption is not entirely valid

due to lateral spreading and displacement of foundation material which

occurs partially with no volume change. An exact procedure is not available
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for predicting the portion of the applied load which is effective in
reducing the void ratio and increasing the shear strength of the
foundation soils, However, the shear strength increases presented in
this design memorandum seem to have been selected in a conservative
manner,

b, Data in Section VI, para 97, page 64 of the Interim Report,
Field Tests of Levee Construction, Test Sections I, 11, and III, East
Atchafalaya Basin Protection Levee, indicate as much as 45 percent of
the observed vertical settlement may result from lateral, no-volume-
change movement of the foundation, Therefore, the cost estimates (para
49, pages 36 to 39) for embankment quantities should include an allowance
for increased settlement to adjust for lateral spreading of the foundation,
The entire levee foundation area should be evaluated to determine those
areas in which an adjustment to the embankment quantities should be made,

8. Para 32t, page 18, The shear strengths used for stratas 4 and 5

(see Plate 20) are apparently R rather than § strengths which are considered
satisfactory. However, the basis for establishing the selected strength
values should be presented. :

9. Para 32cc, page 21. Para 32i(5), page 16, states that plans and
specifications for the first 1ift construction will be prepared based on

Q stability analyses performed for this initial 1ift. However, stability
analyses for the initial lift have only been presented for the reach from
Stas 770+00 to 940+00. Further, the stability analyses for subsequent lifts
and shapings (prior to the final shaping) have only been presented for the
reach from Stas 770+00 to 940+00. The stability analyses for the first

lift in each reach should be submitted for LMVD review in advance of or
with the plans and specifications for the lift.

10, Paras 34 and 36c, pages 21, 22, 24, and 25, and Plates 61 and 8l.

a. Para 36c indicates that the first 1ift of hydraulig sand fill as
shown on Plate 15 will serve as a preload fill fo? the drainage structure
at Sta 1353+40. However, it is noted that essentially no p?eload f111 is
provided in the areas to be occupied by the inlet and stilling basins and
the operating tower. The initial excavation to elevation -8.0, and the
subsequent preload sand fill should be w1dened.at the structure site to g
provide preload sand fill in the areas of the inlet anq stilling b§51ns and -
operating tower, This additional width should be provided for a distance der
of about 40 feet on each side of the drainage s;ructure centerline, I? order
to provide the maximum feasible preload fill for.the structure, the height
of the fill above these areas and at the centerline of th? }evee should be
the maximum possible within the criteria of providing a minimum factor of

safety of 1.3 for the Q stability condition.
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b. The proposed sequence of construction for the drainage structure
should be indicated, Presumably, it is intended to bring the levee
above the drainage structure to final grade and section immediately after
completion of the structure. Since the inlet and stilling basins, the
operating tower and intermediate pier for the service bridge are not
proposed to be supported on piles, this construction sequence will recuire
that essentially all settlement induced by preloading take place prior
to construction of the structure to prevent significant differential
movement or distress of the structure components, Therefore, it may be
necessary for the preload fill to remain in place for a period greater
than one year, Settlement plates should be installed under the preload
fill and monitored until essentially all significant settlement has taken
place. Prior to degrading the preload fill, undisturbed borings and shear
testing should be performed for the structure site to verify design
- assumptions made for shear strength increases with regard to stability
of the levee section and bearing capacity of the operating tower,

c. The stability analyses at the 72-inch pipe drainage structure
(Plate 61) have been performed assuming the inlet and outlet channels
excavated to els -8,0 and -7,0, respectively. The area to be excavated
to these elevations is small compared to the area in which the 1 on 4 slope
will toe out at natural ground at approximate el +1, Considering the problem
to be three dimensional, a conventional stability analysis assuming the inlet
and outlet channel bottoms at el -4 would be a satisfactory approach., The
72-inch pipe drainage structure should be of sufficient length to provide a
factor of safety of 1.3 for a conventional type stability analysis with the
inlet and outlet channel bottoms assumed at el -4,0, The increased shear
strengths to be used in the stability analyses should be those due to the
first lift previously placed and subsequently excavated for construction
of the drainage structure., The stability analyses should be performed for
the conditions outlined in para 34, page 21, of the design memorandum,

11, Para 41b(1), page 30. The levee between Stas 940+00 and 1039+00
should be constructed in two lifts and three shapings,

12, Para 41g, page 32, and Plates 12 and 13, The text states that
foreshore protect1on w111 consist of 1,75 teet of riprap while Plates 12
and 13 show the riprap to be 2,0 feet thick, This difference should be
resolved, :

13, Para 42c, page 33. a. The cost estimates 1nd1cate approximately 3.9
million cubic yards of hydraulic sand fill will be requ1red from the
Mississippi River and the Mississippi River batture in the vicinity of
English Turn Bend. Based on the information presented on Plate 52, we
cannot determine if the required volume of sand is available in the proposed
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area or if it can be safely removed without endangering the stability of
the bank and adjacent Mississippi River levee. NOD should insure that
the required volume of sand can be obtained from this area. Further, the
plan for excavation of sand from the area also should be thoroughly
investigated to insure that the Mississippi River main line levee will
not be endangered.

b. Based on a study of WES TR No, 3-60, Distribution of Soils
Bordering the Mississippi River from Donaldsonville to Head of Passes,
dated June 1962, it seems that an additional source of sand about four
miles closer to the levee construction is available on the right descending
bank of the Mississippi River at Twelve Mile Point (see Plates 7 and 30
of referenced report). Although excavation of sand from this area will
require an underwater crossing of the hydraulic pipeline, we consider
that this sand source should be included in the construction plans and
specifications as an alternate borrow source for sand. This site should
also be investigated to determine the quantity of sand available for
borrow in this area without endangering the Mississippi River main line
levee, Further, this source of sand could supplement the English Turn Bend
source should it become necessary.

¢c. In the event the additional studies recommended above indicate
that insufficient sand is available from both the English Turn Bend and
Twelve Mile Point sites, it will be necessary to reconsider the levee
design and construction procedures proposed.

14, Para 49, pages 36, 37, 38, and 39, a. The cost account numbers should
be given for all accounts, The title of the "Item No." column should be
changed to '""Cost Acct. No.'" and the 'Description’ column changed to "Item.,"

b, The foreshore protection chargeablé to the MR-GO account should
be shown as a subfeature under Levees and Floodwall and properly footnoted.

¢. The estimated cost of $8 per ton for riprap should be reexamined
in view of recent decreases in bid prices,

d. Information from NOD indicates that the §1 per cubic yard unit
price cited for Embankment (hydraulic-sand) 1lst lift in Table 1 was
based on opposite borrow, Based on using the English Turn Bend borrow
area, this unit price should be approximately $1.50 to $1.75 per cubic yard.

15, Para 50, page 39, a. The large cost increase in the Levees and
Floodwalls account should be explained in clear, concise terms. The
general statement presented is not satisfactory.
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b. .The word '"changeable” in the footnote should be '"chargeable.,”

16. Para 51, page 40, The reference to para 51 in subparas a through
e should be to para 50.

17, Plate 12, The intended use Hr Types A, B, and C riprap indicated
in the chart shown in the upper right corner of the plate should be
explained, Apparently, as indicated by para 41g, the riprap foreshore
protection is to be 1.75 ft, (21 inches) thick, However, the chart
only shows gradations for 12-in,, 18-in., and 24-in, riprap. This
discrepancy should be resolved,

18, Plates 12 and 13. The location and detailsof the foreshore protection
indicated on these plates should be revised to agree with final approved
plan adopted in GDM No, 2, Supplement No. 4, MR-GO, Foreshore Protection,

19, Plate 14, The note on this plate indicates that the final shaping will
be commenced one year after completion of the first lift, This does not
seem reasonable in view of the much longer times required for final shaping
of adjacent reaches on similar foundations,

20, Plates 15, 57, 61, and 81, The 1 on 5 levee slope from Sta 1120+90 to
Sta 1535+40, as shown on Plate 57, does not agree with the 1 on 4 levee
slope for the final shaping section as shown on Plate 15 or the 1 on 4
levee slope at the drainage structure as shown on Plates 61 and 81, This
discrepancy should be resolved.

21, Plate 17, The minimum cross section for stability requirements
indicated for the first lift construction is confusing. Since the crown
of the first lift is level at el 13,0, a cross section smaller in width
than the minimum section indicated would be as or more stable than the
minimum cross section shown, This should be clarified,

22, Plate 56, The stratification shown for the final shaping section for
Stas 940+00 to 1039+00 cannot be checked., The section indicates a PT
stratum between els -12,5 and -10.5 and an SM stratum below el -40,7,

The undisturbed boring logs (Plates 26 and 30) and the general type boring
logs for this reach do not indicate this type stratificatien. This
discrepancy should be resolved.

23, Plates 56, 57, and 58, The applicable levee sections should be modified
so as to raise all factors of safety shown in the levee stability
calculations charts on these plates to 1,3,

24, Plate 57, a. The stability analyses for the reach between Stas
1120+90 and 1535+40 should also be performed with the net levee grade
at els 17.5 and 17,0 as the levee will be constructed to these elevations



13 December 1968
‘.
from Stas 1120490 to 1210400 and Stas 1215+00 to 1305+00, respectively,
Modifications, if necessary, should be made to the design levee sections
for these reaches to secure a factor of safety of 1,3 for the stability
analyses,

b. The stratification shown with the design levee section for the
reach between Stas 1120+90 to 1535+40 is not considered representative
of the entire reach, Apparently, the stratification has been developed
from boring 30-CU (Plate 39) for the entire reach, Study of the logs
of borings for the entire reach (Plates 6 to 10, 39, and 42) and the
Generalized Soil and Geologic Profile (Plate 19) indicate that the reach
should be subdivided and analyzed in three separate reaches. These reaches
are approximately as follows: Sta 1120+90 to 1180+00, 1180+00 to 1350+00,
and 1350+00 to 1535+40. Based on the water contents and consistencies
shown with the boring logs, additional undisturbed and shear test data
would be required for the reach between approximate Stas 1120+90 and
1180+00 as boring 30-CU does not represent conditions for this reach.
The stratification and shear strengths from boring 30-CU are considered
appropriate for the reach between approximate Stas 1180+00 and 1350+00
while boring 37-CU stratification and shear strength are considered
satisfactory for the remaining reach between approximate Stas 1350+00 and
1535+40, The above should be considered when performing the analyses
discussed in subpara a above,

25, Plate 53, The inclined line shown on the plots of Stratum 4 and

.Stratum 5 should be labeled'R Line" rather than "S Line."

26, Plate 55, The title block of this plate is in error and should be
corrected,

27, Plate 59, a, The stratification shown for the stream closure between
Stas 1039+00 and 1041+00 apparently is based on boring 15-CU., However,
boring 14-C (Plate 5) made at the stream closure location indicates a
considerably different stratification, Therefore, the stratification for
this reach should be reevaluated.

b. The shear strength values for the reach should also be reexamined,
The consistencies and water contents shown with boring 14-C (Plate 5)
differ appreciably from those in boring 15-CU (Plate 33) used to select
the design shear strengths, It would be desirable to obtain additional
undisturbed borings and shear test data for the stream closure reach to
properly evaluate the stability of the stream closure section,



13 December 1968

c. The original shear strength values of C = 400 psf and C = 560 psf
indicated between els -17,0 and -24.0 and -24,0 and -28.0, respectively,
for the stream closure section between Stas 1039+00 and 1041+00 do not
agree with those shown with boring 15-CU (Plate 33).

d. Similarly, the original shear strength value of C = 400 psf
indicated between els -17,0 and -23.0 for the stream closure section
between Stas 1535+40 and 1537+00 does not agree with that shown with
boring 43-CU (Plate 45).

28, Plate 60, The stability of the channel slope of the MR-GO should
be investigated and presented for conditions with excavation to el -60,0.

29, Plate 64 and para 48. Para 48 does not indicate when, where or

how the pipelines will be relocated. However, we understand from NOD
that all of the existing pipelines shown on Plate 64 are to be relocated
over the levee., Since the levee is to be constructed in stages over a
period of time, it will not be possible to relocate these pipelines on
top of the levee, if the levee is to support the pipelines, until the
levee is completed. It will also be necessary for the existing pipelines
to be removed from beneath the levee base prior to constructing the first
lift, If the plans for relocating these pipelines have not considered
the above, local interests should be informed of these requirements and
restrictions, and cost estimates for the relocations revised if necessary.

30, Plates 70 and 71, The axes of intersecting truss members do not in

all cases meet at a common point, This will result in bending stresses
which have been neglected in the design. It is preferable to eliminate
these stresses by making the axes of members concentric at the joints;
however, if this is not done, the design should be checked to insure

the effect of bending is not critical, It is also noted that pipe truss
members are indicated to be welded to plate elements (beam webs and flanges).
Bending in such plate elements will result in objectionable nonuniform
distribution of stress at the connection., Such connections should not be
used for major members. If used for connection of secondary members, ample
allowance should be made for the nonuniform stress distribution,

31, Plates 74 and 77, a. The slope of the levee centerline in the levee
to floodwall transition area on each side of the highway openings should
be shown on the Elevation view,

b. The joint detail for the connection of the "I" and '"T'-walls
should be shown on the plates, The joint should be designed considering
probable vertical settlement and horizontal deflection differences between
the two type walls. A joint should be designed to incorporate these
movements but remain watertight, '
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32, Plates 74, 77, and 81, The size of the steel sheet piling to be
used as cutofffbeneath the "T'"" walls and 72-inch pipe dra1nage structure
should be indicated.

33. Plate 76. The note on ""Section at Buttress' which reads ''Recess
in Buttress for Clamping Mechanism" should read ''Recess in Buttress for
Locking Device,"

34, Plates 76 and 79. The vertical reinforcement bars in the buttress
will be ineffective where bent to clear the recess for the locking device.
The buttresses should be redesigned so that the need for bending the bars
is avoided.

35. Plate 78. a. The loading d1agram shown in the lower left corner of
the plate should be labeled "Loads to Foundation for Wall' and the loading
diagram shown at the top center of the plate should be labeled "Loads to
Foundation for Buttress."

b. The horizontal resultant force on the wall in the loading diagram
"Loads to Foundation for Wall" is erroneously labeled as the vertical
resultant,

c. The vertical downward force of 48.6K shown at the center of the
buttress footing in the loading diagram 'Loads to Foundation for Buttress"
should be labeled as the footing weight,

d. At several locations on the plate, the term Ft-Kips is erroneously
shown as Ft/kips. .

36. Plate 81. Show the steel sheet pile cutoff wall on the plan of the
drainage structure.

37. Plate 82. The size of the steel sheet piles to be used for the "I'"-type
walls should be shown on the plate. It is indicated in the estimate on

page 37ithat MA-22 piles are to be used. Stiffer sheet piles should be used
since/the indicated design load applied to the wall, the MA-22 piles will

be overstressed and the deflection will be excessive. Suggest that MZ-27
piles be used for the "I"-type walls,

38. éggendix D, a. The sheets are not indicated as having been checked.
They shou e checked,

b. Sheets 5 thru 8 and 10 thru 13. Loading case designations should
agree with those indicated on Plates 75 and 78.
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39. Appendix D, Sheet 16. The value of "T'" used in the Buttress design
should be 3"'-0" to agree with the dimension shown on Plate 79. The
values of "d" used in the footing designs are in error. These
discrepancies should be corrected.

40, Numerous editorial and typing errors exist throughout the text
and on the plates.



DEPARTMENT OF THE ARMY
NEW ORLEANS DISTRICT, CORPS OF ENGINEERS
P. O. BOX 60267
NEW ORLEANS, LOUISIANA 70160

LMNED-PP 21 October 1968

SUBJECT: Lake Pontchartrain, Louisiana and Vicinity, Chalmette Area Plan,
General Design Memorandum No. 3, Supplement No. 1, Chalmette
Extension Levee

Division Engineer, Lower Mississippi Valley
ATTN: LMVED-TD

1. The subject general design memorandum is submitted herewith for
review and approval in accordance with the provisions of ER 1110-2-1150
dated 1 July 1966.

2. Waldemar S. Nelson and Company, Inc., Engineers and Architects, New
Orleans, Louisiana, prepared this design memorandum under the provisions
of Contract No. DA-16-047-CIVENG-66-320.

3. Approval of the subject design memorandum is recommended.

i
1 Incl (16 cys) R. J%ISINGER, JR. %‘

GDM No. 3, Supp. No. 1 LTC, CE
Acting District Engineer



LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY
CHALMETTE AREA PLAN
DESIGN MEMORANDUM NO. 3 - GENERAL
SUPPLEMENT NO. 1
CHALMETTE EXTENSION

STATUS OF DESIGN MEMORANDA

Design
Memo
No.

1 Hydrology and Hydraulic Analysis
Part 1 - Chalmette Approved 27 Oct 66
Part IT -~ Barrier Approved 18 Oct 67
Part III - Lakeshore Submitted 30 Sept 68
Part IV -~ Chalmette Extension Approved 1 Dec 67

2 Lake Pontchartrain Barrier Plan,
GDM, Advance Supplement, Inner
Harbor Navigation Canal Levees Approved 31 May 67

2 Lake Pontchartrain Barrier Plan,
GDM, Citrus Back Levee Approved 29 Dec 67

2 Lake Pontchartrain Barrier Plan,
GDM, Supplement No. 1, Lake
Pontchartrain Barrier, Rigolets
Control Structure, Closure Dam, and
Adjoining Levees Scheduled Oct 68

2 Lake Pontchartrain Barrier Plan,
GDM, Supplement No. 2, Lake
Pontchartrain Barrier, Rigolets
Lock and Adjoining Levees Scheduled Oct 68

2 Lake Pontchartrain Barrier Plan,
GDM, Supplement No. 3, Lake
Pontchartrain Barrier, Chef
Menteur Complex Scheduled Oct 68

2 Lake Pontchartrain Barrier Plan,
GDM, Supplement No. 4, New
Orleans East Back Levees Scheduled Aug 69

2 Lake Pontchartrain Barrier Plan,
GDM, Supplement No. 5, Orleans
Parish Lakefront Levees Scheduled Apr 70

2 Lake Pontchartrain Barrier Plan,
GDM, Supplement No. 6, St.
Charles Parish Lakefront Levees Scheduled Dec 68
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No.

10

11

STATUS OF DESIGN MEMORANDA (cont'd)

Title

Lake Pontchartrain Barrier Plan,
GDM, Supplement No. 7, St. Tammany
Parish, Mandeville Seawall

Lake Pontchartrain Barrier Plan,
GDM, Supplement No. 8, THNC
Remaining Levees

Lake Pontchartrain Barrier Plan,
GDM, Supplement No. 9, New Orleans
East Levee from South Polnt to GIW

Chalmette Area Plan, GDM

Chalmette Area Plan GDM, Supplement
No. 1, Chalmette Extension '

Lake Pontchartrain Barrier Plan and
Chalmette Area Plan, GDM,
Florida Avenue Complex, IHNC

Chalmette Area Plan, DDM,
Bienvenue and Dupre

Bayous

Lake Pontchartrain Barrier Plan,
DDM, Rigolets Control Structure
and Closure

Lake Pontchartrain Barrier Plan,
DDM, Chef Menteur Control Structure
and Closure

Lake Pontchartrain Barrier Plan,
DDM, Rigolets Lock

Lake Pontchartrain Barrier Plan,
DDM, Chef Menteur Navigation

Structure

Lake Pontchartrain Barrier Plan, DDM,
St. Charles Parish Dralnage Structure

Beautification

Status

Scheduled Feb 71

Approved 6 Jun 68

Scheduled Mar 69

Approved 31 Jan 67

Submitted 2l_Oct 68

Not scheduled

Submitted 25 Jun 68

Scheduled Sep 69

Scheduled Sep 69

Scheduled Nov 69

Scheduled Sep 69

Scheduled Jan 70

Not scheduled
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STATUS OF DESIGN MEMORANDA (cont'd)

Title Status
Source of Construction Materials Approved 30 Aug 66

Lake Pontchartrain, La., and
Vicinity, and Mississippi River-
Gulf OQutlet, La., GDM, Seabrook Lock Scheduled Oct 68

Lake Pontchartrain, La. and
Vicinity, and Mississippi River-
Gulf Qutlet, La., DDM, Seabrook Lock Scheduled Apr 69
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Estimated Cost to Local Interest

LOCATION OF PROJECT AND TRIBUTARY AREA

Location of Project

Tributary Area
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GEOLOGY
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Location of Project

Hydrologic Data

Temperature:

Annual Precipitation: Maximum
Minimum
Average

Hydraulic design criteria - Interior Drainage

Assumed values of ''n'':

Corrugated metal pipe drainage structures

PERTINENT DATA

Maximum monthly
Minimum monthly

Average annual

Hydraulic Design Criteria - Tidal

Southeastern La.
St. Bernard Parish
(Metropolitan Area
of New Orleans)

87.1 degrees F.
43.0 degrees F.

69.7 degrees F.

85.73 inches
31.07 inches
60.58 inches
0.021

Design Hurricane - Standard Prbject Hurricane (SPH)

Frequency

Central Pressure Index (CPI)

Maximum 5 min. Average'Wihd

Levees

Method of Construction

Levee length (approximate)

Elevation - varies

Crown width

(See Page B for Footnotes)

1 in 200 years
27.6

100 MPH
Hydraulicl/
15.3 miles
17.5-16.5 feetg/*

10 feet



PERT INENT DATA (cont'd)

Rights~of-way
Levee - as finally constructed 843 acres
Temporary easement for levee material storage L60 acres

Estimated First Cost

Levees and Floodwall $16, 341,000
Engineering and design 2,157,000
Supervision and administration 1,471,000
Relocations 738,000

Lands and damages 1,093,000
TOTAL $21,800,000

*Elevations in this memorandum are in feet referred to mean sea
" level unless otherwise noted.

1/ Except closure levee at Caernarvon which will be constructed
of haul material.

2/ Varies ---- Elevation Stations
17.5 770-1210
17.5-17.0 1210-1215 transition
17.0 1215-1305
17.0-16.5 1305-1310 transition
|6.5 1310-1578+13 tie in with Miss.

River levee
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LAKE PONTCHARTRAIN, LA. AND VICINITY
CHALMETTE AREA PLAN
SUPPLEMENT NO. 1 - CHALMETTE EXTENSION
T0
DES IGN MEMORANDUM NO. 3 - GENERAL DESIGN

PROJECT AUTHORIZATION

1. Authority. a. Public Law 298-89th Congress, st Session
approved 27 October 1965, authorized the Lake Pontchartrain, La.
and Vicinity, hurricane protection project, substantially in accord-
ance with the recommendations of the Chief of Engineers in House
Document No. 231, Eighty=-Ninth Congress, except that the recom-
mendations of the Secretary of the Army in that document shall
apply with respect to the Seabrook Lock feature of the project.

b. The report of the Chief of Engineers dated L4 March 1964
printed in House Document No. 231, 89th Congress, lst Session,
‘submitted for transmission to Congress, the report of the Board of
Engineers for Rivers and Harbors, accompanied by the reports of
the District and Division Engineers and the concurring report of
the Mississippi River Commission for those areas under .its juris-
diction. The report of the Chief of Engineers stated:

'""...For the Chalmette area, the reporting officers find
that the most suitable plan would consist of about 17.3
miles of new and enlarged levees extending generally
along the southerly banks of the Gulf Intracoastal Water=
way and the Mississippi River-Gulf Qutlet channel to
Bayou Dupre and thence westerly to the Mississippi River
levee at-Violet...The Board (of Engineers for Rivers and
Harbors) recommends authorization for construction
essentially as planned by the reporting officers...l con-
cur in the recommendation of the Board of Engineers for
Rivers and Harbors.' : :

c. By LMNED-PR letter dated 29 November 1966, it was
recommended that the approved plan of hurricane protection for
the Chalmette area contained in Design Memorandum No. 3, General
Design, Lake Pontchartrain, La. and Vicinity, Chalmette Area Plan,
be modified, under the discretionary authority of the Chief of
Engineers, to provide for enlargement of the protected area by
construction of a levee from the Mississippi River levee near
Caernarvon, La., to the vicinity of Verret, La., thence to and
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Par. 1

along the Mississippi River-Gulf Outlet (MR-GO) spoil bank to a
junction with the approved plan levee at the Bayou Lawler cross-

ing of the MR-GO spoil bank; and elimination of the levee in the
approved plan from the Bayou Lawler and MR-GO spoil bank junction

to Violet, La. This recommendation was approved by OCE on 31 Jan.
1967 in 2nd indorsement to the basic letter. LMNED-PR letter

dated 29 November 1966, subject Lake Pontchartrain, La. and Vicinity
Modification of the Chalmette Area Plan to Include Larger Area and
indorsements thereto are included herein as Appendix A.

2. Purpose and scope. This supplement presents the essential
data, assumptions, criteria, and computations for development the
plan, design, and costs for the Chalmette Extension levee in suf-
ficient detail to provide an adequate basis for preparing plans
and specifications for the levee without additional design analyses.

3. Local cooperation. The conditions of local cooperation
pertinent to the Chalmette area, as specified in the report of the
District Engineer, further stated in the report of the Boa#d of
Engineers for. Rivers and Harbors and concurred in the report of the
Chief of Engineers, are applicable to the extension and are as

follows:

'"'...The separate plan for protection of the Chalmette area
to be authorized for construction,...Provided that prior

to construction of each separable independent feature local
interests furnish assurances satisfactory to the Secretary

of the Army that they will, without cost to the United
Stated:
(1) Provide all lands, easements, and rights-of-way in-

cluding borrow and spoil-disposal areas, necessary for con-
struction of the project;

1"(2) Accomplish all necessary alterations and relocations
to roads, railroads, pipelines, cables, wharves, drainage
structures, and other facilities made necessary by the
constructions work;

“'(3% Hold and save the United States free from damages due
to the construction works;

""(4) Bear 30 percent of the first cost, to consist of the
fair market value of the items listed in sub-paragraphs (1)
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Par. 3

and (2) above and a cash contribution presently estimated
at ...$3,644,000 for the Chalmette plan, to be paid either
in a lump sum prior to initiation of construction or in in-
stallments at least annually in proportion to the Federal
appropriation prior to start of pertinent work items, in
accordapce with construction schedules as required by the
Chief of Engineers, or, as a substitute for any part of the
cash contribution,accomplish in accordance with approved
construction schedules items of work of equivalent value

as determined by the Chief of Engineers, the final apportion-
ment of costs to be made after actual costs and values have
been determined;

“(5)...,

""(6) Provide all interior drainage and pumping plants re-
quired for reclamation and development of the protected
areas; '

"(7) Maintain and operate all features of the works in
accordance with regulations prescribed by the Secretary of
the Army, including levees, floodgates, and approach channels,
drainage structures, drainage ditches, or canals, floodwalls..

"(8) Acquire adequate easements or other interest in land

to prevent encorachment on existing ponding areas unless sub-
stitute storage capacity or equivalent pumping capacity is
provided promptly;

"Provided that construction of any of the separable independent
features of the plan may be undertaken independently of the
others, whenever funds. for that purpose are available and

the prescribed local cooperation has been provided..."

INVEST I GAT I ONS

L, Project document investigations. Studies and investiga-

tions made in connection with the project document (H.D. No. 231,
89th Congress, Ist Sess:ion.) consisted of: research of information
which was available from previous reports and existing projects

in the area; extensive research in the history and records of
hurricane damage and characteristics of hurricanes; extensive
tidal hydraulics Investigations involving both office and model
studies; an economic survey; preliminary design and cost studies.
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Par. L

A public hearing was held in New Orleans on 13 March 1956 to deter=-
mine the views of local interests.

5. Investigations madeisubsequent to project authorization.
Surveys and studies made subsequent to project authorization for
the Chaomette Extension include:

a. Aerial and topographic surveys of the Chalmette Area
levee locations and adjacent areas;

b. Soil investigations including general type borings
and laboratory evaluation of undisturbed boring cores;

c. Detailed design studies for levee and gap closure
construction including bank and levee section stability deter-
minations; :

d. Tidal hydraulic studies required for establishing
design grades for levees and structures;

e. General hydraulic studies to establish the required
sizes for drainage structures to provide for the outflow of
interior drainage of the additional protected area;

f. Real estate requirements;

g. Cost estimates for levees, structures and relocations;
and

h. Economic studies for evaluation of justification or
proposed works.

LOCAL COOPERATION

6. Local cooperation regu[remenps. The conditions of local
cooperation-as specified by the aythorizing laws are quoted in
paragraph 2. .Essentially local interests must:

a, Provide all lands, easements, and rights-of~way,
including borrow and spoil-disposal areas;

b. Accompliéh necessary alterations and relocations to
existing facilities required by construction of the project;
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Par. 6

c. Hold and save the United States free from damages due to
the construction works;

d. Bear 30 per cent of the first cost including the fair
market value of items (a) and (b) above;

e. Provide all interior drainage facilities necessary for
reclamation and development of the protected area;

f. Maintain and operate the project works in accordance
with regulations prescribed by the Secretary of the Army.

7. Status of local cooperation. On.2 November 1965 the
Governor of the State of Louisiana designated the State of La.

Department of Public Works as '...the agency to coordinate the
efforts of local interest and to see that the local commitments
are carried out promptly...' By state of Lpuisiana Executive

Order dated 17 January 1966, the Board of Commissioners of the
Orleans Levee District was designated as the local agency to pro-
vide the required local cooperation for all portions of the Lake
Pontchartrain, La. and Vicinity, project in Orleans, Jefferson,
St. Charles, and St. Tammany Parishes. Assurances were requested
through the State of Louisiana Department of Public Works from the
Board of Commissioners of the Orleans Levee District for the sec-
tion of the Chalmette area plan falling in Orleans Parish on 2]
January 1966, and from the St. Bernard Parish Police Jury and the
Board of Commissioners of the Lake Borgne Basin Levee District for
the remainder of the Chalmette area plan on 8 February 1966. An
acceptable joint act of assurance for the portion of the Chalmette
area plan, exclusive of the approved mofidication thereto located
in St. Bernard Parish, supported by resolutions adopted by the St.
Bernard Parish Police Jury and the Board of Commissioners of the
Lake Borgne Basin Levee District on 15 and 16 August 1966, re-
spectively, was approved and accepted on behalf of the United
States on 28 September 1966. An act of assurance for the portion
of the Chalmette area plan located in Orleans Parish, supported by
a resolution of the Board of Commissioners of the Orleans Levee
District dated 28 July 1966, was approved and accepted on behalf
of the United States on 10 October 1966.

8. In addition, an acceptable joint act of assurance for
the Chalmette area plan modification, supported by resolutions
adopted by the St. Bernard Parish Police Jury and the Board of
Commissioners of the Lake Borgne Basin Levee District on 6 June
1967, was approved and accepted, on behalf of the United States
on 5 July 1967.
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Par. 9

9. The principal officers responsible for the fulfillment of
the conditions of local copperation are as follows:

Mr. Leon Gary, Director
State of Louisiana
Department of Public Works
Baton Rouge, Louisiana

Mr. Milton E. Dupuy, President

Board of Levee Commissioners

Orleans Levee District

Room 200, Wild Life and Fisheries Building
L00 Royal Street

New Orleans, Louisiana

Mr. Irvin J. G. Janssen, President
Board of Commissioners

Lake Borgne Basin Levee District
104 Bergeron Building

2006 Packenham Drive

Chalmette, Louisiana

Mr. Valentine Riess, President
St. Bernard Parish Police Jury
Chalmette, Louisiana

10. Views ¢f local interests. The Board of Commissioners of
the Orleans Levee District, the Board of Commissioners of the Lake
Borgne Basin Levee District, .and the St. Bernard Parish Police
Jury represent local interests and are In agreement with the general

plan.

11. Estimated cost to local interests. The total non~Federal
cost is estimated to be $6,540,000, which includes $1,831,000 for
lands, damages and relocations, and $4,709,000 cash contribution.

LOCATION OF PROJECT AND TR[BUTARY.A%EA

12. Location of project. The project area c¢overed in Design
Memorandum No. 3, General Design, is located in southeast Louisiana
on the left descending bank of the Mississippi River in Orleans
and St. Bernard Parishes. The additional project area, 3s covered
by this §upplementary report, is in St. Bernard Parish and is south
of, and adjacent to, the original project area. The supplementary
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Par. 12

area is bounded on the west by the Mississippi River, on the north

by Bayous Lawler and Dupre, on the northeast by the MR-GO, and on

the southeast and south by a line drawn from the MR-GQ to Louisiana
Highway 46 at Verret, thence westerly to the Caernarvon Canal, thence
northwesterly to the Mississippi River levee at Caernarvon. A
general plan, index and vicinity map is shown on Plate 1,

13. Tributary area. The additional area to be protected,
which is generally rural in nature, will increase the total area
of lands within the Chalmette Area Plan from approximately 31,300
acres to approximately 50,100 acres, an increase of 18,800 acres
which include 4,100 acres of wooded area, 4,500 acres of cleared
area, and 10,200 acres of marshland.

PROJECT PLAN

I4, Project works. The project plan presented in Design Mem-
orandum No. 3, General Design, is to be modified as hereinafter
outlined; the proposed reach of levee between the MR-GO at Bayou
Lawler and the Mississippi River levee at Violet is to be elimin-
ated; the levee along the south bank of the MR-GO is to be extended
from Bayou Lawler to a point approximately 6 miles southeast of
Bayou Dupre; thence in a southwesterly direction, for approximately
2-1/2 miles to and across Louisiana Highway 46 at Verret; thence
west for approximately 8 miles to a point on the east bank of the
Caerparvon Canal;thence northwest to a tie with the Mississippl
River levee at Caernarvon. Gap closure structures will be pro~
vided for Louvisiana Highway 46 at Verret and Louisiana Highway 39
at Caernarvon, and for the Louisiana Southern Railroad at Caerparvon.
Sector-gated control structures at the junction of Bayous Bienvenue
and Dupre with the MR-GQ, discussed in Design Memorandum No. 3,
General Design, and Design Memorandum No. 5, Detail Design, will
provide for discharge of intercepted drainage flows east of the
Mississippi River Levee from Violet to Poydras and north of
Lovisiana Highway 46 from Poydras to Verret. Multiple lines of
corrugated metal pipe culverts fitted with both flap and vertical
1ift gates will provide for the outflow of intercepted drainage
for the reach between Verret and Caernarvon. Alteration of 2
water mains, 10 gas pipelines, ) oil pipeline, 2 buried telephaone
cables, | aerial telephcone cable, and 4 aerial electric power
transmisstion lines, will be required to clear the levee for the
proposed extension from Bayou Lawler to Caernarvon,

DEPARTURES FROM PROJECT DOCUMENT PLAN
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Par. 15

15. General. The project document plan (H.D. 231/89th Con-
gress), including departures therefrom, is discussed in Design
Memorandum No. 3, General Design, Chalmette Area Plan, dated Nov.
1966 and approved 31 January 1967. Additionally, as covered by this
supplementary memorandum, the following authorized changes were
made:

a. At the request of the State of Louisiana, Department
of Public Works, St. Bernard Parish Police Jury, Board of Commis-
sioners of the Lake Borgne Basin Levee District and other Jocal
interests, a modification in the alignment of the levee was adopted
by the Chief of Engineers. The return levee from the MR-GO to
Violet was deleted and replaced by an extension of the levee along
the MR-GO to a point approximately L-1/2 miles southeast of Bayou
Lawler, thence southwesterly across Louisiana Highway 46 at Verret,
thence westerly to the Caernarvon Canal with a return levee tie~in
to the Mississippi River levee at Caernarvon, with provisions for
intercepted drainage and necessary highway and railroad levee gap
closure structures, see Appendix A.

b. The net levee grades, described in paragraph 14, for
the added area were established in accordance with rhe results of
tidal hydraulic studies utilizing the latest hurricane parameters.
developed by the U.S. Weather Bureau-and information obtained from
the passage of the major hurricane '"Betsy'' in September 1965.

HYDROLOGY
16. General. The Hydrology and Hydraulic Analysis Design N
Memorandum for the Lake Pontchartrain, Louisiana and Vicinity Pro- ’
ject is presented in four separate reports =--- Parts I, Il, Ill, and
IV entitled, '"Chalmette'', '"Barrier!, ''Lakeshore'', and '"Chalmette
Extension'', respectively. The data for the Chalmette Area Plan are
covered in '""Design Memorandum No. 1, Hydrology and Hydraulic Analy-

sis, Part 1-Chalmette!', and '"Part IV-Chalmette Extension'' including
the presentation therein of detailed descriptions and analyses of ° .
the methods and procedures used in the tidal hydraulic design. In-
cluded in the descriptions and analyses are the essential data,
climatology, assumptions and criteria used and the results of
studies which provide the basis for determining-surges, routing,
wind tides, runup; overtopping and frequencies. = The hydraulic
analysis for the discharge of interior drainage is covered in
Appendix B.

17. Design elevations. The design hurricane critical to the
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Par.17

Chalmette area plan is a Standard Project Hurricane (SPH) having a
frequency of about one in 200 years; a central pressure ‘index of
27.6 inches of mercury; a maximum 5-minute average wind velocity of
100 m.p.h., 30 feet above ground level, at a radius of 30 nautical
miles from the center; and a forward speed of 11 knots, on a track
critical to the area in question. Detailed information on the de-
sign hurricane is contained in ''Design Memorandum No. l-Hydrology
and Hydraulic Analysis, Part |-Chalmette' and '"Part [V-Chalmette
Extension''.. The design hurricane will produce maximum wind tide
levels to elevations as follows: Bayou Dupre to Verret, 12.5 feet
Mean Sea Level, * Verret to Toca, 12.2; and Toca to Caernarvon,
11.8. Wave runup over the entire length of the project varies from
L. 4L to 4.8 feet, dictating a design net grade of 17.5 from Bayou
Lawler to a point midway between Verret and Toca, and 17.0 from this
" point to Toca, and 16.5 from Toca to Caernarvon. A smooth trans- -
ition shall be used at locations where a change is made in eleva-

tion.
DRAINAGE

18. Hydraulic design interior drainage. The hydraulic design
for the interior drainage of the Chalmette supplemental area south
of Louisiana Highway 39 from Caernarvon to Poydras and Louisiana
Highway 46 from Poydras to Verret is covered in Appendix B of this
memorandum. The drainage of the supplemental area east of the
Mississippi River Levee from Violet to Poydras and north of La.
Highway 46 from Poydras to Verret is covered in Design Memorandum
No. 5, Detail Design, Chalmette Area Plan, Bayous Bienvenue and

Dupre Control Structures.

GEOLOGY

19. Physiography. The physiography of the area, which is
located within the Central Gulf Coastal Plain, is covered in para-
graph 3 of Design Memorandum No. 1, Hydrology and Hydraulic Analysis
Part IV-Chalmette Extension and paragraph 18 of Design Memorandum
No.3, General Design, Chalmette Area Plan.

. 20. General geology. The geologic history of the area is
discussed in paragraph 19 of Design Memorandum No, 3, General Design,

*%Elevations in this memotandum are in feet referred to Mean Sea
Level unless otherwise noted. '



Par. 20.

Chalmette Areé Plan.

21. .Subsidence. Progressive subsidence and downwarping have
been occurring in the project areg since the end of the Pleistocene
epoch. The surface of the Pleistocene has been downwarped towards
the south and west to a maximum depth of about 500 feet at the edge
of the continental shelf. At present, the rate of subsidence with-
in the project area is approximately 0.39 feet per century.

22. Mineral deposits., Although oil and gas production does
not presently exist in the immediate vicinity of the project, oil,
gas, salt, sulphur, and other minerals may exist in the subsurface.
‘Exploration for and production of these minerals will not be ad-
versely affected by the proposed hurricane protection levees and
structures.

23. Investigations performed. General purpose borings as
well as 5 inch undisturbed core borings were made for this project.
The 5 inch undisturbed cores were taken to: a maximum depth of
100 feet and the general purpose borings to @ maximum depth of 70
feet along the MR-GO and 60 feet for the remainder of the project.
In addition, geologic information from other sources was available
for the interpretation of the subsurface and foundation conditions
of the area, said information including the data obtained from
boring logs and laboratory analysis of the general purpose and un-
disturbed borings reviewed in Design Memorandum No. 3, General
Design.

24, Foundation conditions. A detailed description of the sub-
surface is included in the Soils section of this Memorandum.

SOILS

25. General. This section covers the soils, foundation in-

- - ) - - 3 . . J
vestigation.and conditions, and the design for the extension of the
Chalmette Area Plan of the hurricane protection system,

26. Field investigation. A total of 39 general purpose and 10
undisturbed core borings were taken and tested by the Corps of
Engineers along the levee alignment. General purpose borings are de-
signated as C borings and undisturbed tore borings designated at CU
or CU-A, Borings 1-C through 4-C, 6-C through 9-C and 11-C through
13-C extend to a depth of 70 feet; 14-C,36-C and. 17-C, 19=C :thru L2~
-C, and 44-C extend to a depth of 60 feet; 5-CU-A extends to a

10~



Par. 26

depth of 67 feet; 15-CU to 90 feet; and 5-CU, 10-CU, 10-CU-A, 18-
Cu, 30-CU, 37-CU, 43-CU and 45-CU extend to a depth of 100 feet,
all depths being below the existing ground surface.

27. The location and logs of the gemeral purpose type bor-
ings taken along the project alignment are shown on plates 2 thru
10, inclusive. The location, logs, and analysis data of the 5 inch
undisturbed core borings are shown on plates 20 through 51, in-
clusive, and 3, 4, 5, 6, 8, 9, and 10 respectively. The locations
of borings No. 18-D through 27-D, inclusive, being along the center-
line of the MR-GO, are shown on plates 2 through 4, inclusive. The
logs for borings No. 18-D through 27~D, inclusive, are shown on
plate 52. The location of borings No. R-76.8, R-77.0 and 77.8,
taken in the Mississippi River and on the river batture at English
Turn Bend, and the logs therefor are shown on plate 52,

28. Laboratory tests. Visual classifications were made on
all samples obtained from the soil borings. Water content deter-
minations were made on all cohesive soil samples. Consolidation
(C) tests and unconfined compression (UC), unconsolidated-un-
drained (Q), consolidated-undrained {(R), and consolidated-drained
(S) shear tests were performed on representative soils samples
from the undisturbed borings. Atterberg liquid and plastic
limit tests were performed on the cohesive soil samples tested. A
few unconfined compression (UC) shear tests were performed on
selected cohesive soil samples from the general purpose type bor-
ings and these data are shown on the soil boring logs. The results
of the tests on undisturbed scil samples from undisturbed borings
5-CU, 5-CU-A, 10-CU, 10-CU-A, 15-CU, 18-CU, 30-Cu, 37-CU, L3-Cu,
and 45-CU are shown on pliates 20 through 51 inclusive.

29. Foundation conditions. a. A generalized soil profile
of the subsurface strata along the levee alignment is shown on
plate 19. The profile indicates that the subsurface overlying the
Pleistocene consists of soft Recent soils. The Recent soils
generally consist of peat (PT), clays with organic material (CHO),
fat clays (CH), some lean clays (CL), some clayey sands (SC) and
isolated areas of fine sand (SP). The soft Recent deposits are
generally underlaid by near-shore sands which overlie the stiff
Pleistocene clays. The Pleistocene downwarps from an elevation
of approximately -65 at Bayou Lawler (sta. 770+00) to an elevation
of approximately ~100 along the lower portion of the project area.
Along the levee alignment paralleling the MR-GO (sta. 770+00 to
sta. 1040+00), the natural Recent soils have been covered with
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hydraulic spoil from the excavation of the MR-GO channel. This
spoil, varying from 4 to 10 feet in depth, generally consists of
soft and medium clays with silt and sand lenses. Underlying this
filled area is a varying depth stratum of old marsh which consists
primarily of soft organic clays with wood fragments and areas of
peat. This stratum generally extends to an elevation of -10., The
subsurface from =10 to -40 consists of soft gray clays with silt
strata and lenses and some pockets of silty sand. The strata from
-40 to -60 consists of medium to stiff gray clays. From sta. 1040+
00 to sta. 1110+00 the levee alignment is across virgin marsh. The
top stratum of material consists primarily of peat and very soft
organic clay with wood fragments and is approximately 5 feet in
thickness. Underlying this marsh are essentially the same subsur-
face soils strata that underlie the levee alignment from sta. 770+00
to sta. 1040+00. From sta. 1110+00 to sta. 1200+00 the levee align-
ment crosses a natural levee formed by distributary deposits which
consist of medium to stiff clays, silt, silty sands and strata of
fine sand below elevation -40. From sta. 1200400 to sta. 1460+00,
the levee alignment is across virgin marsh. The top stratum of the
material varies in depth from 5 to 20 feet and consists of peat

and very soft organic clays. Underlying this stratum are the Intra-
delta soils consisting of soft to medium clays with silt and sandy
silt layers and lenses. Generally below elevation -40, the sub-
surface strata consist of medium to stiff clays with silt lenses

and layers and an cccasional sand pocket. From sta. 1460+00 to

sta. 1578+12.87 at the Mississippi River levee, the levee alignment
is on a natural levee formation of distributary deposits from the
Mississippi River consisting primarily of soft silty clays.

b. Water contents. The clays in the natural levee de-
posits have water contents ranging from 40 to 70 percent. The
water contents of the very soft and soft clays range from 30 to 700
percent depending on the organic content. The Retent clays below
elevation -40 have water contents ranging from 20 to 80 percent.

30. Type of protection. Essentially, the proposed protection
will consist of conventional earthen levees. Where these levees
cross Louisiana Highway L6 at Verret, the Louisiana Southern Rail-
road and Louisiana Highway 39 at Caernarvon, rolder gate type gap
closure structures will be provided including the necessary pile
supported inverted T type concrete floodwall, with an I-wall (steel
sheet piles with concrete cap) being used as a flexible wall con-
nection between the inverted T type floodwall and the earthen levee.
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31. Location of protection. The location of the proposed pro-
tection along the project alignment was established so that the levee
has a shear stability factor of safety of 3.2 with respect to the
MR-GO on the floodside of the levee form the MR-GO reach and a factor
of safety of 1.3 with respect to the drainage intercept canal on the
protected side of the Verret-Caernarvon levee reach.

32. Stability analyses. a. Preliminary stability analyses
were conducted to compare stabilities of various trial levee sec-
tions. The method of planes was employed for the analyses. The
analyses indicated that the shear strengths '"'in situ'' were inadequate
for proper stability if the levee were constructed to final section
in one operation. They further indicated that a ''stage' or 'Lift"
construction scheme was necessary so that gains in subsoil shear
strength could be achieved through consolidation under the inter-
mittent "1ifts'" of embankment material - so as to arrive at proper
stability for the final levee section. :

b. It should be noted that the levee construction from
sta. 770+00 to sta. 1039+00 is over an area where spoil from the
dredging of the MR-GO has been placed over an 8 to 10 year period to
an elevation varying from 4.0 to 10.0. This area 'is from 2,000 to
L 000 feet in width. There has been considerable consolidation of
the underlying strata as evidenced by the borings which indicate
that the original ground has been depressed from 2 to 4 ft. by the
surcharge of the spoil.

c. After a detailed study of the soil boring information
of the area under consideration, a diagram was prepared showing the
typical soil constants variations, with depth in the soils. Values
for the soil constants were ‘assigned to each stratum with due regard

to material classification, depth, Atterberyg liniits, etc. The corstants

~ used are:
L - _.Thickness of stratum
P, - Overburden pressure
eq - Initial void ratio
CQ -~  Apparent cohesion from ''Q'' tests

Cr - Apparent cohesion from '"R" tests
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3

Compression index
‘Load constant
Preconsolidation load

Apparent angle of internal friction
from '"R'"' tests

Unit weight of material

Coefficient of consolidation

d. Figure 1 shows the relationship between shear strength
and consolidating pressure. Both the '"Q" and *'R" test values are

plotted. |If, for any given stratum,the 'R line did not cross the
"Q"" line at a pressure equal to the pre-consolidation load (Pc) for
the stratum, the 'R line was moved parallel to itself so that the
"Q" and '"R" lines intersected at this pressure. It was estimated
that the '"R'" line on this diagram would indicate the quick shear

strength of the stratum if it were consolidated by a load (P.)

greater than 'P. .

Thus, if P. for a stratum was known, the

shear strength could be estimated. Data for the ''Q"' and 'R" tests
were taken from the results of tests run on representative samples
from the undisturbed borings.

Shear
Strength

#

IIRII L'ne

Interangular Consolida-

"Q" Line tion Pressure
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e. To estimate consolidation and rates of consolidation,
each stratum was identified with one or more of the e-log P curves
prepared from the results of consolidation tests on samples from the
undisturbed borings. In the case where no direct correlation could be
made with a material that has been tested,an estimate of the materials's
behavior was made by using information from tests run on several simi-
lar materials.

f. For the purpose of estimating the relationship between
time and consolidation, it was assumed that the soils possessed in-
ternal drainage and the maximum distance to a free draining surface
within a stratum was determined by examination of the boring logs.
See plates 20,23,26,30,33,36,39,42,45 and 49 for results of the
consolidation tests.

g. With the above data, it was possible to estimate the in-
creases, in shear strength underlying a surface loading. The methods of
estimating the shear strength increases was based on the relationship
between void ratio and pressure (e-log P curves) and the relationship
between pressure and shear strength (see figure 1). Time was incorpor-
ated into the estimate by assuming that the relationship between time
and void ratio follows Terzaghi's theory of consolidation.

h. With the above information available, it was possible to
begin selecting a sequence of construction operations,i.e., lifts,
shapes, time intervals, etc. A 'Lift' was considered to be an opera-
tion in which new material was deposited.an._the. levee site. This can
be hydraulic or hauled fill. A ''shaping'' is an operatiaon in which
material previously deposited is reworked into a different cross-sec~
tional shape. For example, a fill of 210 feet wide and 5 feet deep at
the centerline may be shaped into a fill 150 feet wide and 7 feet deep
at the centerline.

i. The selection of the intermediate levee sections was made
on the basis of the following considerations:

(1) All material required for the final cross section
and intermediate shape-ups, considering consolidation and shrinkage
of the levee embankment and ultimate settlement of the subsurface
strata, would be placed in one or more lifts.

(2) Each lift or shaping would consolidate the founda-
tion soils and cause a predictable increase in strength.

(3) Each shaping would utilize all material remaining
above the existing ground elevation from the previous 1ift or shaping.
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(k) Each 1ift or shaping would be stable with a fac-
tor of safety (FOS) of 1.3 or greater when checked with the predicted
average shear strengths applicable.

(5) Based on the foregoing, it is estimated that a
gross grade and levee section approximately equal to project net
grade will be obtained in approximately 5 years. The first 1ift le-
vee sections were designed on the basis of the (Q) strengths fram
the undisturbed soil borings and will be used for preparation of
the plans and specifications. In order to insure an adequate design
of interim levee lifts and provide assurance against major construction
failures, additional soils borings and tests will be made during
the intervals between successive construction lifts. Supplemental
design analyses, utilizing the additional information obtained, will
be made and preparation of plans and specifications for the interim
lifts will be based on these analyses.

(6) The last 1ift for each design section would be
increased by an amount sufficient to provide material for mainten-
ance of the levee beyond the 5 year construction period.

j. To begin the design procedure, a trial first 1ift was
selected that provided more than enough material needed for the
final cross section, considering settlement. This 1ift was pro-
portioned so as to be stable when checked with the shear strengths
assigned on the basis of the '"Q' tests. With the surface loaded with
the first lift, the total consolidation in each stratum and the
corresponding void ratio, ef, were calculated. The void ratio was

then assumed to vary with time from the initial void ratio, eqs» to
ef, according to the following relationship:

€t = eg-Ur(eg-ey)
where
eo = initial void ratio
ef = Final void ratio
et = Void ratié at time-t
Uy = Percent consolidation at time-t
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k. With this relationship, it was possible to determine
et at any time after the surface load was applied. For a given eg,
it was then possible to use the consolidation data (e-log P curves),
to determine the Pc corresponding to ef, and with this new Pc it
was possible, by using curves such as Figure 1, to determine the new
shear strength, The procedure outlined above was incorporated into
a program written for an electronic computer to facilitate the de-
sign procedure.

1. For some arbitrary time interval, i.e., 2 years, the
total settlement at the centerline of the first 1ift was computed
and the settlement at any other point on the cross section was
assumed to be proportional to the fill height at that point. The
material remaining above the original ground elevation was calculated
using the assumed settlement.

m. The first shaping was then selected. The first shaping
consists of the material remaining from the first 1ift and should
have a centerline as high as stability requirements permit. The
stability of this was checked using the calculated interim shear
strengths. |If the section was stable, the consolidation after a
second arbitrary time interval was calculated. The total settle-
ment at the end of the second time interval was determined and the
end area remaining was calculated. The new increased shear strengths
were calculated and another shaping, the second shaping, was chosen
with an end area equal to that remaining in the first shaping. This
second shaping also satisfied the conditions of stability with the
latest increased shear strengths.

n. A third time interval was selected and consolidation
by stratum was tabulated for the second shaping, if required. The
values of the strength constants at the end of the third time
interval were determined as previously outlined.  These strength
constants at this point were then used to check the stability of the
final cross section.

0. The end area remaining in the second shaping, after
settlement, was sufficient to provide enough end area for the third,
or final, shaping as required. |f, at any time, it became apparent
that the end area available for the final cross section was too
great, or too samll, then the sequence of operations was adjusted
accordingly and the entire procedure started again.

p. Variations in the procedure.to optimize the.sequenc-
ing of 1ifts and shapings included:
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(1) variations in the number of initial 1ifts to pro-
vide the necessary material for the final levee sections,

(2) variations in the length of the time intervals be-
tween 1ifts and shapings, and

(3) Vvariations in the heights, widths, etc., of the
interim shapings.

q. The settlements and gains in shear strength used in the
stability analyses are based on assumptions and theoretical analyses
which are of necessity imprecise, and may vary from values ex-
perienced during and after construction. Accordingly, settlement
monuments and piezometers will be installed prior to construction of
the first 1ift, and undisturbed borings will be made prior to pro-
ceeding with additional 1ifts and/or shaping opesrations, in order
that actual settlements and gains in shear strength may be deter-
mined. The data thus obtained may require some alteration of the
time intervals between successive construction phases used in this
memorandum. Major revisions of these intervals are not, however,
anticipated.

r. To illustrate the design technique, a detailed dis-
cussion will be given on the design of the levee construction be-
tween stations 770400 &. 940+00, Design data for this reach of
levee was based on Boring 5-CU. See plates 20 through 22.

s. The subsurface disclosed by Boring 5-CU was divided
into eight significant soil strata. Stratum 1, extended between
the surface at approximately elevation 8 and elevation -2, stratum
2 between elevations -2 and =10, stratum 3 between elevations =10
and -20, stratum 4 between elevations -20 and -24, stratum 5 be-
tween elevations -24 and =36, stratum 6 betweemx€levations =36.and
-54, stratum 7 between elevations -54 and -66, and stratum 8 be-
tween elevations -66 and -70.

t. Strata 4, 5, and 8 were classified as non~compressible
sands or silts and no increases in shear strength due to consolida-
tion were used in these strata. The shear strengths of these strata
were based on ''S" test data. Strata 1, 2, 3, 6, and 7 were classi~
fied as compressible clays and increases in shear strength due to
consolidation were estimated as outlined above.
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u. Initial design (Q) strengths for each stratum are
shown on plate 20 and the diagram, for each stratum, showing shear
strength Vs. pressure is shown on plate 53. The idealized e-log
P curves used for design are shown on plate 54.

v. In addition to the above, the following data was re-
quired for estimates of consolidation in the clay strata:

Max. length of Cy Cc Pc €o g
drainage
Stratum Path. - Ft. Ft.2/Mo. T.S.F. Degrees

. 5 0.5] 0.55 0.50 1.52 13
2. 8 0.5] 6.54 0.60 1.70 13
3. 10 1.26 0.56 0.85 1.42 13
6. 18 ' 1.70 1.15 1.00 1.67 13
7. 12 }.70 0.79 1.40 ]1.67 13

w. A trial first lift was selected that provided 845
square feet of end area. Plate 12 shows the design section. The
stability of the first 1ift was checked using the initial (Q)
shear strengths. The stability calculations are shown on plate

55.

x. The first 1ift applies a load of approximately

0.368 TSF on the original surface at the centerline of the fill.

The settlement, increases in shear strength, etc., at the levee
centerline, were computed as though the fill were of constant thick-
ness and of infinite width. Plate 54 shows a plot of the first
Tift elevation Vs. time in months. Also, shown on plate 54 are
curves, for each clay stratum, showing the relationship between

void ratio and time.

y. At t = 6 months the first lift was reshaped into the
first shaping which had a centerline elevation equal to the pro-
ject net grade. .See plate 12 for the design section. To deter-
mine the end area of the material above the original ground line,
the settlement across the width of the first 1ift was assumed to
be proportional to the fill height. For example, the settlement
at the centerline after 6 months was calculated to be 0.7] feet
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and the fill height at this point was 7 feet. Eighty feet to each
side of the centerline the fill height was 3 feet and the assumed
settlement at these points was equal to 3.x0.71/7 or 0.30 feet. At
95 feet toeither side of the centerline the fill height, and there-
fore the assumed settlement, was equal to zero. The end area of the
first 1ift after 6 months was estimated to be approximately 760.5
square feet. The first shaping was proportioned so that its end
area was equal to 752.5 square feet. See plate 12.

z. At t = 6 months the following values for the variqus
soils constants were used:

eo Pc Shear Strength
Stratum T.S.F. T.S.F.
1. 1 50. 0.525 0.075
2, 1.68 0.652 0.142
3. 1.40 0.900 0.186
6. "1.61 1.117 : 0.312
7. 1.63 1.573 0.464

The stability and settlement calculations for the first shaping
were based on these values. See plate 55 for the stability cal-
culations and plate 54 for the curves showing the relationship
between centerline elevations Vs. time -and void ratios Vs. time
for the first shaping.

aa. At t = 54 months the centerline elevation was es-
timated to be approximately 15.8 and the amount of material remain-
ing above the original ground line as estimated:to be 587 square
feet in end area and the various soil constants were up-dated as
follows:

eo Pe Shear Strength
Stratum T.S.F. , T.S.F.
1. 1.43  0.684 0.111
2. 1.60 0.847 0.193
- 3. 1.35 1.104 0.233
6. 1.46 1.497 0.399
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€o Pc Shear Strength
Stratum T.S.F. T.S.F.
7. 1.53 2.053 0.574

bb. At t = 54 months the desired levee cross section was
checked for stability and calculations for the ultimate settlement
were made. See plate 56 for the stability calculations and plate
54 for the curve showing centerline elevations Vs. time. Using
the estimated settlement of the levee beyond t = 54 months and
an estimated shrinkage factor of 10%, an estimate of the amount of
material required for maintenance beyond t = 54 months was made
and the first lift increased as shown on plate 12.

cc. The above procedure was utilized for the design of
all levee reaches. However, only the stability analyses for the
final levee cross sections are shown for the levees from sta. QL0+
00 to sta. 1578+00. See plates 56 through 62.

33. Levee construction. Using sections representative of
existing conditions along the project alignment, the slopes and
berm- distances for the recommended. first 1ifts were determined
by the method of planes using the design (Q) shear strengths and
a minimum factor of safety of 1.3 against shear failure. Subsequent
lifts and/or shapings were determined by the method of planes using
increased shear strengths as discussed in paragraph 32. The levee
berms are necessary for providing levee shear stability and for
wave run-up as a means of dissipating a portion of the wave energy
and thereby reducing the required levee grade. Stability analyses
are shown on plates 55 through 62. .

34. Drainage structure. Using sections and data representa-
tive of existing conditions at the drainage structure site, the
slope and berm distances were determined by the method of planes
using design (Q) shear strengths .in the foundation soils and a ..
minimum factor of safety of 1.3 against shear failure, Both con-
ventional and mass stability analyses were used and the results
of these are shown on plate 61. A hurricane water condition. of
elevation 12.2 was applied and stability was checked for failure
toward the protected side of the levee.” The stability was also
checked for failure to the floodside of the levee with a water
elevation of 0.0 applied. The excavation for the construction
of the drainage structure was designed using (Q) shear strengths
in the foundation soils and a minimum factor of safety of 1.3.
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The excavation plan and stability analysis are shown on plate 62.
The footing under the operating tower will exert bearing pressures
of approximately 750 pounds per square foot on the soil immediate~
ly beneath the footing. Based on the increased shear strengths,
there will be a factor of safety of approximately 2 against failure.
The area will have been subjected to a surcharge prior to place-
ment of the operating tower. Therefore, a negligible amount of
settlement is anticipated in the operating tower.

35. Gap closure structures. The subsurface beneath the La.
Highway 39 and Louisiana Southern Railroad gap closure structure
at Caernarvon and the Louisiapa Highway 46 gap closure structure
at Verret consists of very soft and and soft fay clays with silt
and sand lenses and some shallow depth strata of lean clays and silt.
Although not identical, the subsurface materials and strata at the
two structure sites are similar. Since there is no suitable
stratum of reasonable depth in which to seat point bearing piling
at these locations, the concrete piling must transfer their load
to the soil through skin friction. The point resistance of the
piling embedded in this soft clay is considered to be negligible
and therefore was omitted. Bearing capacities and lengths for
the gated structures and T-wall foundation piling were determined
by applying a factor of safety of 2.0 to the (S) and (Q) shear
strengths as follows: @ developed = tan~| tan. @, C developed =

F.S.

FCS - 1t is assumed for design purposes that the load will be
transferred to the soil through skin friction acting on the lower
two-thirds of the pilings for the (S) test data and the entire S
length for the (Q) test data. In calculating the (S) shear ’
strengths, a conjugate stress ratio (KO) = 1.0 and 0.7 was used in
determining the normal load on the pile surface in compression
and tension, respectively. Bearing capacities were determined
for single acting piling as well as group action. Design lengths
of 52 feet for piling supporting a load of 23.5 tons per pile were
determined for the Caernarvon structure. For the Verret structure
the lengths were determined to be 42 feet with loads of 17 tons
per pile. Because of the depth of the anticipate consplidation
causing settlement of the ground surface, it was not considered
practical to design the piling to eliminate all settlement of the.
floodwall. Therefore, negative skin friction was not used in de-
termining the required pile penetrations. The floodwall is de-
signed to maintain structural integrity during the anticipated
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period of settlement. In order to maintain the continity of final
net grade of the required protection, the floodwalls will be con-
structed to a gross grade as shown on plates 74 and 77. After
anticipated settlement is obtained, the floodwalls will be at de-
sign grade. The method of analysis wsed in the stability studies
of the inverted T floodwalls was that presented by A. Hrennikoff in
paper No. 2401, ASCE Transactions titled, "Analysis of Pile Founda-
tion With Batter Piles''. Analysis was performed for each of the
required loading conditions for each location. Computations are
attached as Appendix D. Approximate values of K were obtained from
unconfined compression test results based on methods presented in

a paper by Terzaghi, '"Evaluation of Coefficients of Subgrade Re-
action'', GEOTECHNIQUE, London, England, Vol. V, 1966 and a paper

by Bengt B. Broms, ''Laterail Resistance of Pjles in Cohesive Soils"
No. 3825, Journal of the Soil Mechanics and Foundation Division,
ASCE, March, 1964. Low average unconfined compression (q,) values,
based on test results from Borings 18-CU at Verret and 45-CU at
Caernarvon, of B00 psf for Verret location and 500 psf for Caernar-
von resulted in K values of 178 psi and 111 psi, respectively,

See plates 75 and 78 for critical pile loads. Stability studies of
the |-type floodwall were made using the method of planes utiliz-
ing soils data obtained from test results from Borings 18-CU and
45-CU. The I-walls were analyzed for a hurricane condition with a
still water elevation of 12.2 at Verret and 11.8 at Caernarvon

with a five-foot broken wave on the flood side and ground water at
elevation 2 on the protected side at Caerparvon and elevation 1 on
the protected side at Verret. The walls were investigated for both
{(Q) and (5) design shear strengths for a factor of safety of 1.5
with static water level at the top of the wave and a factor of e
safety of 1.25 with the dynamic force of the wave added. Control-
ling cases are shown on plate 82, The effect of drag force on the
wall was investigated and found to be not critical. To assure
final design grade after anticipated settlement is obtained, the
walls will be constructed to gross grades as shown on plates 74
and 77. Steel sheet pile cut-offs will be used beneath structures
to provide protection against seepage. For location of the flood-
walls, see plates 6, 10, 11, 74 and 77.

36. Method of construction. a. Levees.Conventional earth
levees which constitute the basic flood protection will be built by
stage-construction methods. This construction will take place over
a period of several years to compensate for settlement due to con-
solidation of the subsurface strata as well as that of the levee
fill material and to take advantage of increased shear strenghts in
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the subsurface strata due to the aforementioned consolidation thereof.

The project levees will be constructed of hydraulic material obtained
from the Mississppi River and the MR-GO and from local borrow obtain-
ed from the flotation cut and the existing back levee as shown on the
Design and Stage Construction Sections, plates 12 through 18. The
material required for the final cross section and the intermediate
shaping, taking into consideration the shrinkage and consolidation of
the levee embankment as well as the ultimate settlement of the sub-
surface strata, will be placed in one or more lifts. The height of
the various 1ifts and shapings shown on the stage-construction plans
are not to be exceeded during the construction period. Due to the
nature and existing shear strengths of the soils in the subsurface

strata, slides and base failure will occur if the fill is over-loaded
either by fill material or an excessive depth of run-off water from
the hydraulic placement of the levee material. The height of the

various lifts and shapings was based on providing a factor of safety
of 1.3 against shear failure during all stages of construction.

b. The highway ramps, which are part of the levee gap clo-
sure structures at Verret (sta. 1119+74) and Caernarvon (sta. 1574+
79), will be constructed of hauled fill in one 1ift to final section
using accepted compation methods as required by paragraph 203.13 of
Section 203 of the Standard Specifications for Roads and Bridges,
October, 1966, State of Louisiana Department of Higways. The high-
way construction shall be in accordance with the requirements and
specifications of the Louisiana Department of Highways.

c. The gated drainage structure at sta. 1353+40 will be
constructed in open excavation in the dry as shown on plates 62 and
81. To minimize the settlement under the structures, the levee
will be constructed at the site as previously discussed and as shown
on plate 15. Subsequent to the placing of the hydraulic first 1lift
of sand as shown on plate 15, the levee will be removed, as shown
on the referenced plates, and the drainage structure installed. .Dur-
ing the pre-loading period, the outflow from interior drainage will
be maintained by temporary gaps in the levee in the vicinity of the
drainage structure site. The corrugated metal pipe culverts will
be cambered approximately 1.5 feet at the centerline of the levee
to compensate for anticipated additional settlement. To safeguard
against seepage around and under the structure the following will
be provided:. (1) Five 10x10 foot steel diaphragms spaced at 20

ft. c.c. will be installed on each pipe of the structure as shown
on plate 81; (2) steel sheet pile cutoff walls at the upstream end
of the inlet basin and downstream end of the stilling basin as
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shown on plates 61 and 81, and (3) a 10 ft. thick clay plug out-
off (floodside only) behind stilling basin headwall and wing walls
extending from top of flood side berm down to elevation -11.0 as
shown on plate 61. During the excavation sump pumps will be
operated to maintain a dry hole, Upon completion of the excavation
to elevation ~-11, a ditch will be dug around the periphery of the
excavation at elevation -11 dralning to sumps at each end where
sump pumps will be operated. Sump pumps will discharge over the
protective dike and into the existing drainage canal on the north
side and into the marsh on the south side. Pumps will be large
enough to take care of surface runoff from rains that may occur.

DESCRIPTION OF PROPQSED STRUCTURES

37. Criteria for structural design. a. General. Structural
design has been done in accordance with standard practice and with
criteria set forth in Engineering Manuals for Civil Works Con-
struction published by the Qffice, Chief of Engineers.

b. Unit weights. The following values of unit weights
were used in the design:

Unit Weights Lbs. per cubic foot
Water 62.5

Concrete 150

Earth See plates 20-51

c. Design loads., Listed below are the assumed loads
used in the design.

(1) Earth pressure (lateral). See plate 82.
{2) Water loads:
(a) Design still water elevations as follows:
(1} Verret gap closure - E1. 12.2 ft.
(2) Caernarvon gap closure - E£1. 11.8 ft,

(b) Wave forces for both gap closure structures
are froma 5 ft. broken wave.
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(3) Wind loads:

(a) A 60 MPH wind was applied to both gap closure
gates.

d. Allowable working stresses. The allowable working
stresses for concrete and structural steel are in accordance with
those recommended in ''Working Stresses for Structural Design'', EM
1110-1-2101, of 6 January 1958, revised August, 1963. Concrete
Will be designated by basic minimum strength of 3,000 psi. concrete.
Steel sheet piling meeting the requirements of ASTM A328-54, ''Stand-
ard Specifications For Steel Sheet Piling'', will be used. For con~
venient reference, pertinent allowable stresses are tabulated below:

Stress
Reinforced Concrete 1S
f{ 3,000
fc 1,050
v {without web reinforcement) 60
v {with web reinforcement) 274
fs 20,000
Minimum tensile steel 0.0025 bd
Shrinkage and temperature steel 0.0020 bt
Structural steel (ASTM A-36)
Basic stress 18,000

The allowable stresses are increased by 33-1/3% for Group 2
loading.

38. Gap closure structures. a. Verret gap closure. At La.
Highway 46 the embankment section of the closure levee will tie
into a gap closure designed to provide the requisite protection
while maintaining normal use of this highway. This gap closure
is shown on plate 66. The structure consists of a pile supported
reinforced concrete gate section, tied to the embankment levee
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on each side by a pile supported inverted T type floodwall with a
concrete capped steel sheet pile I-wall making the transition be-
tween the inverted T-wall and the full levee section. The grade of
the highway will be raised to elevation 8.0 in order to allow maxi-
mum time of egress from the unprotected areas prior to closing the
gate during time of rising waters. A roller gate riding on stand-
ard gauge railroad track will be provided for the closure. The gate
will be a trussed structure with skin plate on the floodside of

the trusses. The reasons for placing the skin plate on the flood-
side of the gate are as follows: :

(1) Using a 60 MPH design wind loading, the resultant
force for dead and live load indicates that with the skin plate on
the floodside the structure will be stable (regardless of wind
direction) but that with the skin plate on the wall side the struc-
ture will not be stable with the wind load applied on the floodside
unless an adequate counterweight is provided, all as indicated on
the Loading Diagram on the aforementioned drawing.

(2) If the skin plate is placed on the wall side,
the welds of said plate will be placed in tension due to hurri-
cane wind and wave forces, whereas, the welds will be under com-
pressive forces if skin plate is placed on floodside of the struc-

ture.

(3) Satisfactory sealing of the closure can be
accomplished as detailed on plate 72. With the skin plate on the
floodside, the bottom seal can be readily positioned and adjusted.

(4) Wheels and framework of the structure will be
protected from logs, boats and debris of all kinds during on-set
of hurricane. .Cleaning of debris from rails and structure follow-
ing hurricane, in order to re-open highway to use, will be a re~
latively simple matter as opposed to clearing a mass of debris
lodged within the structural framing which might occur if the skin
plate is placed on the wall side of the structure.

(5) With skin plate on floodside, four locking de-
vices will be used, two at top of gate and two mounted on bottom

framework of gate. With skin plate on wall side, only the two at
top of gate could be used for locking gate in position.

(6) When gate is in an open (stored) position, it
will present a clean covered appearance and prevent a debris and
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trash gathering situation that would develop if open framawork is
exposed to the elements (both-natural and human). Maintenance will
be easier and a less expensive task.

b. .Caernarvon gap closure. At Louisiana Highway 39 and La.
Southern Railroad Company tracks, the embankment section of the
closure levee will tie into a gap closure designed to provide the
requisite protection while maintaining normal use of the highway
and railroad. This gap closure is shown on plate 67. This struc-
tural complex consists of two pile supported reinforced concrete
gate sections, one at the highway and one at the railroad. These

gate sections will be joined to each other by a pile supported in-
verted T type floodwall, and to the levee embankment on each side
by an inverted T type floodwall, with a concrete capped steel

sheet pile I-wall making the transition between the inverted T
wall and the full earthen levee section. At this structure the
grade of the railroad will remain as is, except for minor grade
adjustments, since it was judged impractical to raise the railroad
grade. .The grade of thé highway will be raised to elevation 8.0 to
allow maximum time of egress from adjacent unprotected areas prior
to closing the gate during time of rising waters. Roller gates
riding on standard gauge railroad track will be provided for each
closure. The gate structures for both of these enclosures will be
trussed structures with skin plate on the floodside of the trusses.
See para.(a) of this section for reasons for placing skin plate on
floodside of structure.

39. Utility crossings. a. Utility lines of the following
companies will cross the proposed levee extension:

(1) Creole Gas Pipeline Company

(2) Southern Natural Gas Company

(3) United Gas Pipeline Company

(4) Louisiana Power and Light Company

(5) Shell 0il Company

(6) South Central Bell Telephone Company
(7) St. Bernard Parish Water District No.. 2
(8) Crescent Pipeline Co., Inc.

b. Alteration of two water mains, 10 gas pipelines, one
oil pipeline, 2 telephone cables, one aerial telephone cable and 4

aerial electric power transmission lines will be required. Lo-
cations and details of these crossings are shown on plates 63,
64, and 65, '
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40. Drainage structure. a. A multiple line of corrugated
metal pipe culvert will be provided to accommodate the outflow of
intercepted drainage for the reach between Verret and Caernarvon.
This structure will be located at sta. 1353+40 as shown on plate
8. Details of this structure are shown on plate 81.

b. The structure will consist of two 72 inch diameter
corrugated metal pipe culverts with paved inverts, and concrete ''U"
frame inlet basin and stilling basin with automatic flap gates and
independent vertical lift slide gates in concrete operating towers.
in order to reduce applied foundation loads the tower will be lo-
cated in the floodside berm. A service bridge will be provided for
access to the tower for operation. Service bridge will be at ele-
vation 16.5. The vertical 1ift gates will be closed before storm
tides reach elevation 3.0 to preclude the possibility of back-flow
in the event that flap gates fail to ctose. After the tide recedes

the vertical 1ift gates will be opened. The lifting mechanism for
the vertical slide gate will be an enclosed gear pedestal type,
operating on a 12:1 gear ratio, with a 1ifting capacity of 15,400
pounds. An adapter bracket will be provided with the 1ift mechani-

sm to permit motorized operation using a small portable power unit.
Slots are provided in the walls of the inlet basin and the still=
ing basin for placement of stop logs for dewatering during main-
tenance work.

c. -The operating tower and the service bridge will be
supported on spread footings. At the time of construction exist-
ing material will be removed at the site down to elevation =11
(see plate 62), and.selected fill material will be placed for_ pro-
per bedding of the culverts.

41. Levees. a.The levees will be built by stage-construction
methods consisting of 1ifts and shapings. The 1ifts will be made
hydraulically except for the closure levee at Caernarvon which will
be constructed with hauled fill. The levee along the MR-GO from base-
line sta. 770+00. to sta. 1001+40.59= 1001+25.85 C.S. and from that

point across the marsh to sta. 118+35 at Verret will be constructed
from borrow obtained from the MR-GO between. elevations -40 and -60.
From sta. 1120+90 at Verret to the levee closure with the Miss.
River levee at Caernarvon sta. 1578+12.87, the borrow material
will be obtained from the Mississippi River (sand-hydraulic) and.
the river batture (hauled-fill) in the vicinity of English Turn
Bend. The lifts will be made as high and narrow as the design

and stage construction criteria will allow. Since it will be
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necessary to place some of the first 1ift material outside of the

final right-of-way limits, temporary easements will be required.
After required intervals, the initial 1ift material will be re-
shaped to final levee section in one or two shaping operations. The
shaping work will be performed by corwentional earth-moving equip-
ment.

b. The area being traversed by the levee is extremely
valuable to the fishing, trapping, shrimp-breeding, oyster, and wild
fowl interests. Therefore, it will be required that all hydraulic
runoff be controlled in such a manner as to be returned to the MR-GO.
No direct discharge of dredge effluent into marsh, natural streams

and/or channels will be allowed. Proper spoil control will be
utilized to protect adjacent areas. Retaining dikes for placing and
containing the lifts will be constructed by dragline obtaining borrow

from inside the area which is to be covered with hydraulic material.
Overflow structures, weirs, and open ditches sufficient to adequate-
ly control the hydraulic runoff within the 1limits of tight retain-

ing dikes will be installed to assure proper removal of water. After
completion of each hydraulic fill 1ift and after all hydraulic run-
off therefrom has been satisfactorily discharged, lateral ditches

~will be cut to provide positive drainage of rainfall off of the fill
soil.

(1) From sta. 770+00 to sta. 118+35 the levee will be

constructed of hydraulic fill obtained from the MR-GO as follows:
Sta. 770400 to 940+00 - 1 1ift and 2 shapings;
Sta. 940+00 to 1039+00 - 2 1lifts and 2 shapings, and .
Sta. 1039+00 to 1118+35 - 1 1ift and 1 shaping. )

Design and stage construction details are shown on plates 12, 13 and

k.

(2) From sta. .1120+90 to sta. 1535+40, the Verret-
-Caernarvon reach, the levee construction will be as shown on plate
15. During the initial construction phases, the existing back
levee along thijs reach will act as the north retaining dike for
the new levee. A borrow canal, 96 feet bottom width by 9 feet
depth with 1 on 3 side slopes as shown an plate 15, will be cut
along the centerline of the new levee. The material from this cut
will be stockpiled south of the centerline of the new levee, as
shown on plate 15, in such a manner as to be used as the south re-
taining dike for the reach. Following thereafter, sand fill ob-
tained from the Mississippi River will be hydraulically placed
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as the first 1ift. After a required time interval, the sand fill
will be shaped to form a core for the new levee. The two retain-
ing dikes will then be degraded and used to form a clay blanket over
the hydraulic fill. Any additional material required at this time
will be obtained from the existing drainage intercept canal, as
shown on plate 15, and/or from the Mississippi River batture at
English Turn Bend. This material will be placed to elevation 12
thereby providing greater protection than the existing back levee
at that time, Again, after a required time interval, the material
will be shaped into the final levee section.

b. When compared to two other methods of construction
the procedure outlined in (2) above, was found to be the most
practical and economical for this reach. The two alternate methods
considered were: Alternate 1, hauled fill; and Alternate 2, hydrau-
lic fill from adjacent borrow.

c. Alternate 1 was considered to be uneconomical because
of the difficulty of obtaining suitable fill material in the
quantity required. Approximately 4 million cubic yards of material
would have to be located within economical hauling distance of the
project and studies indicate that this material, if obtainable,
would cost more than twice as much as the material obtained from
the Mississippi River.

d. Alternate 2 was determined to the impractical be-
cause of the difficulties involved in confining hydraulic runoff,
while maintaining an adequate source of water for the dredging
operations. Suitable locations for the borrow pits, constructing e
and maintaining canals for circulating dredge water, and protection '
of the surrounding marshes from hydraulic runoff are several of
the more important factors affecting the acceptability of this
scheme. :

e. A stream closure as shown on plate 18 will be re-
quired from sta. 1535+40 to sta. 1537+00. From sta. 1537+00 to
sta. 1559+00, two 1ifts and one shaping will be required; from
sta. 1559+00 to sta. 1578+12, one 1ift and one shaping will be
required.

f. Due to the low strengths of the soils in the sub-
surface strata, it is to be noted that close control of the con-
struction procedures, as outlined herein and as shown on the de-
sign and stage construction drawings, (plates 12 through 18), is
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critical to the successful completion of the project work. The
various control elevations for the heights of 1ifts and shapings
are shown on the referenced plates. These elevations have been
established following exhaustive studies based on the requirement
of providing a factor of safety of 1.3 against levee shear failure.
The fill is not to be placed to a height greater than that shown

on the design drawings for each lift and/or shaping. Along certain
reaches, an Increase of 1 foot above design grade will produce a
factor of safety lower than 1.3 and could lead to inciptent failure.
Also, a surfeit of hydraulic runoff will not be aldowed to stand or
pond thereon. Runoff water shall not be allowed to reach an

elevation that will endanger the-retaining dikes. Extreme caution
must be exercised to prevent over-topping or bdow-out of retaining
dikes. It is possible that levee shear failure and slides will

occur if recommended design and construction procedures are not
followed.

g. Foreshore protection will be required along the MR-GO,
Ultimately, the banks of the MR-GO will stabilize generally at
a slope not flatter than | on 3. However, erosion of the fore-
shore area between the levee and the channel bank caused by ship-
generated waves will pose a threat to the integrity of the levee.
Accordingly, foreshore protection will be provided to protect the
levee from such erosion. The foreshore protection will consist
of 1.75 feet of rip rap on 0.75 feet of shell, placed on a | on
3 slope, between elevations -=3.0 and 3.0. Details of the fore-
shore protection, including gradation of the rip rap, are shown
on plates 12 and 13.

h. Along the levee reach under consideration, the MR-GO
has an authorized bottom width of 500 feet and depth of 36 feet.
The right-of-way is 1,500 feet wide. Studies are underway to
investigate ‘the economical feasibility of increasing the channel
dimensions to 750 feet by 50 feet . Since the widening in this
reach would be on the north side, these increased dimensions
would not affect the top of the existing channel slopes. The
channel passes through extremely soft and unstable terrain and
some loss of ground surface due to wave wash has taken place
causing an extremely irregular bank line. Indentations in the
ground surface extend back, in many places, almost to the right-
of-way line.

i. Based on the foregoing, the foreshqre protection will be
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tentatively located an the channelward slope of the existing front
retaining dike, which is approximately on the MR-GO right-of-way
line, for cost estimating purposes. To determine the most practi-
cal and economical location for construction of the foreshore pro-
tection, a detailed study will be undertaken and the results will
be made a part of the MR-GO GDM No. 2, Supplement No. 4, Foreshore
Protection.

SOURCES OF CONSTRUCTION MATERIALS

L2. Sources of construction materials. a. ''Lake Pontchar-
train and Vicinity, Louisiana , Design Memorandum No, 12, Sources
of Construction Materials', dated June, 1966.

b. Hydraulic fill material (clay) to be obtained from
the MR-GO, sta 770+00 to sta 1100+00 (as may be required:). This
borrow to be obtained between El. -40 and ~60. Boring logs and
data shown on plate 52.

c. Hydraulic fill material (sand) to be obtained from
the Mississippi River and the Mississippi River batture in the
vicinity of English Turn Bend. Boring logs and data are shown
on plate 52.

COORDINATION WITH OTHER AGENCIES

L43. General. As previously mentioned, the State of La.,
Department of Public Works, was appointed project coordinator
for the State by Governor McKeithen. This agency has functioned I
to coordinate the needs, desires and interests of State agencies, i
and provided liaison between these agencies and the Corps of
Engineers. The project plan presented herein for the Chalmette
Extension is acceptable to the above agency.

L, U.S. Department of the Interior, Fish and Wildlife
‘Service. In addition to the coordination referred to in para-
graph 54, of ""Design Memorandum No. 3-General-Chalmette Area
Plan'', the Regional Director, U.S. Fish and Wildlife Service,
Atlanta, Georgia, was informed by letter dated 23 September
1966 of the proposed modifications to the Chalmette Area Plan and
was requested to furnish views and comments thereon. By letter
repofrt dated 23 November 1966 the Acting Regional Director stated
that the proposed project modifications are not expected to
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directly affect fish and wildlife resources to any great extent.
The 23 November 1966 letter report was reviewed and concurred in
by the Louisiana Wilflife and Fisheries Commission. . Copies of the
above correspondence are included as Appendix C.

45. U.S. Department of the Interior, Federal Water Pollution
Control Administration. a. In addition to the coordination refer-
red to in paragraph 77 of ''Design Memorandum No. 3-General-Chalmette
Area Plan,'' the Regional Director, Federal Water Pollution Control
Administration, Dallas, Texas, was informed by letter dated 5 Oct.,
1967 that detailed studies for the Chalmette Extension were underway
and was requested to furnish views and comments thereon. The
Regional Director, in his letter of response dated W November 1967
stated that the Chalmette Extension does not change the water
quality control comments on the authorized Chalmette Area Plan as
stated in Mr. Keith-S. Kraase's letter dated 10 December 1963, and
that consideration be given to the following:

(1) Minimizing the accidental spillage of petroleum
products or other harmful materials and maintenance of sanitary
facilities to adequately treat domestic wastes.

(2) Performing dredging and construction operations
to reduce turbidity and siltation to the lowest practical level.

(3) Coordination of this project with the Louisiana
Stream Control Commission and the Louisiana State Department of
Health.

b. Provisions relative to control of accidental spillages
and maintenance of adequate sanitary facilities by construction
contractors wil] be incorporated into the construction plans and
specifications. By letters dated 21 Novemher 1967 the Louisiana
:Stream Control Commission and Louisiana State Department of Health
were informed that detailed studlies for the Chalmette Extension
were underway and were requested to furnish comments. andwviews.

In the Louisiana Stream Control Commission and the Louisiana State
Department of Health letters of response-dated 28 November 1967 and
22 March 1968, respectively, no objection to the Chalmette
.Extension was expressed, relative to water quality degradation.
Copies of the aforementioned correspondence with the Federal Water
Pollution Control Administration, the Louisiana Stream Control
. Commission, and the Louisiana State Department of Health are in-
cluded as Appendix C.
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BEAUTIFICATION

L4L6. Beautification. Construction of the protective works
covered herein, primarily located across marsh and wooded areas,
will alter the existing terrain. only to the extent of superim-
posing a levee thereon. No borrow is to be taken from the area and
all fill removed from existing levees will be used in the construc~
tion of the new levees. Earthen levees will be sodded in accor-
dance with standard levee construction and maintenance practice. The
concrete floodwalls, which are an integral part of the levee gap
closure structures at Verret and Caernarvon, are both massive and
functional. It is considered that the unadorned concrete wall, with
a rough-textured rubbed finish will create an appearance which will
produce an overall effect which is both appropriate and pleasing.
The structural steel gap closure gates will be painted. Upon com=
pletion of construction, indigenous shrubs, plants or other appro-
priate vegetation will be planted adjacent to the floodwalls to
act as a screening and beautification measure.

REAL ESTATES REQUIREMENTS

L47. General. All rights-of-way will be acquired by the local
interests or agencies involved and furnished without cost—to the
United States. There will be no right-of-way acquisition by the
United States.

RELOCATIONS

48. Utility crossings. The authorizing law requires that P
local interests, prior to construction, agree to ''accomplish all
necessary alterations and relocations to roads, railroads, pipe-
lines, cables, wharves, drainage structures and other facilities

required for the construction of the project.! Modifications
and/or relocations of utilities will be required for the follow-
ing: ' '

a. One 8 inch and one 16 inch gas main crossing at
sta. 1042+60 owned by Creole Gas Pipeline Co.;

b. One 14 inch oil pipeline crossing at sta. 1042490
owned by Crescent Pipeline Co.;

c. One 6 inch gas pipeline crossing at sta. 1293+63
owned by Shell 0il Co.;
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d. Two 20 inch and one 26 inch gas mains crossing at
sta. 1294+64 and one 12 inch and one 16 inch gas mains crossing
at sta. 1329434 owned by Southern Natural Gas Co.;

e. One 20 inch gas main crossing at sta. 1424420 and one
16 inch gas main crossing at sta. 1445+28 owned by United Gas Pipe-
line Co.

COST- ESTIMATES

L9, General. Based on July 1968 price levels, the estimated
first cost for the Chalmette Extension is $21,800,000. This es-
timate consists of $1,093,000 for Lands and Damages, $738,000 for
Relocations,$16,341,000 for Levees and Floodwalls, $2,157,000 for
Engineering and Design and $1,471,000 for Supervision and Adminis-
tration. Detailed estimates of first cost are shown in table ‘1.

TABLE 1
DETAILED ESTIMATE OF FIRST COST
CHALMETTE EXTENSION

ltem Estimated Unit Estimated
‘No.. Description quantity Unit Price amoun t

CONSTRUCT ION
11 Levees & floodwalls:
Excavation & stockpile 1,659,680 c.y. $ 0.50 $ 829,840
Embankment (hydraulic-

clay) lIst lift 3,339,010 c.y. 1.00 3,339,010
- Embankment (hydraulic- .

clay) 2nd 1ift 1,563,090 c.y. 1.00 1,563,090 -
Embankment (hydraulic-

sand) st lift 3,865,310 c.y. 1.00 3,865,310
Embankment {(hauled fi11) 371,800 c.y. 2.50 929,500
First shaping 1,340,940 c.y. 0.50 670,470
Second shaping 71,010 c.y. 0.50 35,505

Final shaping 1,974,400 c.y. 0.75 1,480,800 ‘

Stream closures:
Embankment (hydraulic-

clay) 45,840 c.y. 1.25 57,300
- Embankment (hydraulic-

sand) 11,830 c.y. 1.40 16,562 .
Embankment (hauled fill) 5,180 c.y. 2.50 12,950
Shaping : 14,400 c.y. 0.75 10,800
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I tem Estimated Unit Estimated
No. Description quanti;y Unit price amount
Fertilizing L60 acre $ 50.00 $ 23,000
Seeding L60 acre 100.00 L6,000
Clearing L7 acre 150.00 70,650
Gap closure structures:
Excavation 1,000 c.y. 1.00 1,000
Embankment (hauled fill) 2,630 «c.y. 2.50 6,575
Removal of old pavement 1,950 S.Y. 2.00 3,900
Flexible base course L,560 s.y. 2.85 12,996
Bituminous pavement 1,946 s.y. 1.50 2,919
MA-22 steel sheet piling 6,h72 s.f. 3.50 22,652
12"'x12"" prestressed con-
crete piling 13,260 1. 5.50 72,930
Floodwall~reinforced
concrete 530 c.y. 70.00 37,100
Concrete, stab. slab 60 c.y. 35.00 2,100
Cement 790 bbl. 5.00 3,950
Reinforcing steel 84,800 1b. 0.16 13,568
Structural steel 46,560  1b. 0.75 34,920
Misc. metal work 3,512 1b. 1.00 3,512
Gate machinery L.S. 15,000
Rubber seals L.S. 1,135
‘Adjustment of rail-
road, etc. L.S. 5,000
Landscaping L.S. 1,000
Drainage structure:
Excavation 118,000 c.y. 1.00 118,000
Dewatering L.S. 80,000
Selected fill 48,200 c.y. }1.50 72,300
Asbestos bonded-paved y
invert 72" corrugated
metal pipe 550 1.f. 100.00 55,000
Operating tower 1. ea. 25,000.00 25,000
Flap gates’ 2  ea. 4,000.00 8,000
Vertical 1ift gates 2 ea. 8,000.00 16,000
Service bridge ] ea. 3,500.00 3,500
Riprap 1,050 ton 15.00 15,750
Shell 280 c.y. 5.00 1,400
Concrete 30 c.y. 80.00 24,320
Reinforcing steel 15,200 1b. 0.16 2,432
.Cement L18  bbl. 5.00 2,090
Portable power unit 1 ea. 3,000.00 3,000
Subtotal _ $13,617,836
Contingencies 20%% 2,723,164

Subtotal
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| tem Estimated Unit Estimated
No. Description gquantity unit price amoun t
30. Engineering & Design, 13.2%F $ 2,157,000
31. Supervision & Administration, 9% 1,471,000
TOTAL COST Levees & Floodwalls $19,969,000
RELOCAT | ONS
Modification of Existing Utility Crossings:
1. 1@8'¢& 1. @ 16" gas pipelines L,S. 85,000
2. 1.@ 14" oil pipeline L.S. 50,000
3. 1@ 6" gas pipeline L.S. 43,500
L. 2@ 20" & | @ 26" gas pipelines L.S. 120,000
5. 1@12" & 1 @ 16'" gas pipelines L.S. 90,000
6. 1.@ 20" gas pipelines L.S. 60,000
7. 1 @ 16" gas pipelines L.S. 52,000
8. 1@10" &1 @U4' transite water
mains L.S. 1,500
9. 2 buried and 1 aerial telephone
cables L.S. 1,000
Subtotal $ 503,000
Contingencies, 20%F 101,000
Subtotal 604,000
Engineering & design, 13.2%F 79,700
Supervision & administration, 9% ¥ 54,300
TOTAL COST, Relocations $ 738,000
LANDS, (right-of-way & easements):
Sta. 770+00 to sta. :
1039+00 364 acre $1,000.00 364,000
~Sta. 1039+00 to sta.
1120+90 96 acre 750.00 72,000
Sta. 1120490 to sta. '
1537+00 359 acre 750.00 269,250
Sta. 1537+00 to sta. :
1559+00 15 acre 4,000.00 60,000
Sta. 1559+00 to sta.
1578+12.87 9 acre 7,500.00 67,500
Easements L60 acre 100.00 L6,000
Relocations L.S. 50,000
Subtotal $ 928,750
Contingencies, 15%% 139,250
TOTAL Land Value -$ 1,068,000
Acquisition costs (tracts) 25,000

TOTAL Land Costs
-38-
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| tem Estimated Unit Estimated
No. _Description guantity Unit Price amoun t

Foreshore: protection:
Excavation & back-

fill 54,500 c.y. $1.00 $ sk, ,500

Riprap L9,340 ton 8.00 394,720

Shell 9,480 c.y. 3.50 33,180
Subtotal : $482,400
Contingencies, 20%~ 96,480
Subtotal $578,880
Engineer & design, 13.2%t 76,412
Supervision & administration, 9% 52,099
TOTAL COST Foreshore Protection * §707,391*

COMPARISON OF.COSTS

50. Comparison of estimates. The estimate of $21,800,000
for the Chalmette Extension levee represents an increase of
$5,733,000 over the latest PB-3 effective 1 July 1968. The esti-
mates presented in the PB-3 are the 29 November 1966 LMNED-PR
report (Appendix A) estimates escalated to July 1968 price ‘levels.
Table 2 shows a comparison of the LMNED~PR letter report dated 29
November 1966, PB-3, and design memorandum estimates. Reasons for
the difference between the design memorandum and PB-3 estimates
are as follows:

a. Levees and floodwalls. The increase of.$3,341,000
reflects the added cost as a result of general refinements in

the cost estimate based on the more detailed information available.

b.  Engineering and design. The increase of .$1,377,000
reflects the added E&D as a result of applying to the construction
cost the E&D percentage determined by use of the 1962-1965 OCE
curves plus 20 percent contingencies.

c. Supervision and administration. The increase of
'$371,000 reflects the added S6A as a result of the increased con-
struction cost and applying to the construction cost the S&A per-
centage determined by use of the 1962-1965 OCE curves plus 20
percent contingencies. '

d. Lands and damages. The increase of $§502,000 re-
flects an increase in unit values for land based on the detailed
appraisals made for this memorandum.

-*%Changeable to MR-GO project, see''Mississippi River-Gulf Outlet
General Design Memorandum No. 2, .Supplement No. 4, Foreshore
Protection,' submitted 29 April, 1968.
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e. Relocations. The increase of $142,000 reflects
additional pipeline relocations found necessary subsequent to
preparation of the 29 Nobember 1966 report and increases in E&D
and S&A percentages as described above.

51. The estimate of $21,800,000 as presented: herein, also re-
presents an increase of $7,409,000 over the estimate included in
the 29 November 1966 LMNED-PR report. Reasons for the difference
between the design memorandum and the 29 November 1966 LMNED-PR
report estimates are as follows: '

a. Levees and floodwalls. The increase of $4,708,000 is
comprised of $3,341,000 as described in paragraph 5la and $1,367,000
which represents the increase in cost as a result of escalating the
report estimate to reflect July 1968 price levels for preparation
of the current PB-3.

b. Engineering and design. The increase of $1,460,000 is
comprised of $1,377,000 as described in paragraph 51b and $83,000
which reflects the added EED as a result of escalating the report
estimate to reflect July 1968 price levels for preparation of the
PB-3.

c. Supervision and administration. The increase of
$482,000 is comprised of $371,000 as described in paragraph 5lc
and $111,000 which reflects the added S&A as a result of escalat-
ing the report estimate to reflect July 1968 price levels for
preparation of the PB-3.

d. Lands and damages. The increase of.$556,000 is com-
prised of $502,000 as described in paragraph 51d and $54,000 which
reflects the added cost as a result of escalating the report cost
for the preparation of the current PB-3.

e. Relocations. The increase of $203,000 is comprised
of $142,000 as described in paragraph 51d and $61,000 which re-
flects the added cost as a result of escalating the report cost
for preparation of the current PB-3.
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Par.52

OPERATION AND MAINTENANCE

52. Federal. A1l operation and maintenance costs are the
responsibility of local interests.

53. Non-Federal. As specified in the authorizing act, local
interests will be required to maintain and operate the completed
flood protective works in accordance with regulations prescribed
by the Secretary of the Army. Maintenance of the levee from Bayou
Lawler to the Mississippi River Levee at Caernarvon is estimated
to cost $80,000 annually. Maintenance of the two gap closure gates
is estimated to cost $500.00 annually. In addition, it Is esti-
mated that replacement of these gates will be at 50-year intervals.
The estimated annual charge for these replacements is $1,800. Main-
tenance of the drainage structure at Creedmore Canal is estimated
to cost $400.00 anndally. The estimatedannual ireplacement cost
of the drainage structure is $8,000 based on a replacement inter~
val of 33 years.

ECONOMICS

54. Benefits Chalmette Extension, a. The plan of improve-
ment covered herein will provide'protection to some 18,250 acres
from hurricane tides of frequencies up to once in about 200 years.
Approximately 6,650 acres which are in the area are receiving
some protection at the present time from the Bayou Terre aux
Boeufs alluvial ridge to the south and the Violet, La. to Verret,
La. back levee to the north; this area includes 300 acres of re-
sidential development, 50 acres commercial and industrial develop~
ment, 3,600 acres of woodland, and 2,700 acres of undeveloped land.
The remaining 11,600 acres are composed of 1,100 acres of un=- -
developed land and 10,500 acres of woodland and marshland outside
the existing protected area.

b. Benefits will consist of crop and noncrop -damage
prevented on existing development, noncrop damage prevented on
future development within the present partially protected area;
enhancements on the additional open land, woodland, and marsh-
land to be protected. The Chalmette Extension levee will also
eliminate the need for the levee from Bayou Lawler to Violet, La.
(authorized for the Chalmette area under the Lake Pontchartrain
& Vic., La. project), thereby saving the average annual costs
for that levee. -

c. With the propposed improvements in place, average
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annual crop damage amounting to $13,700 and noncrop damage of
$135,000, under present conditions, will be eliminated. An
additional $67,200 in noncrop damage will be prevented on future
development. Residual damages with the proposed improvement in
place are considered to be negligible. The overall average annual
flood damage prevented, crop and noncrop combined, will amount to
$216,400. Net annual value of enhancement is estimated at
$351,200. Net average annual cost of the Bayou Lawler to Violet,
La. segment of the authorized Chalmette Area levee system, which
will no longer be required,is estimated at $331,200. Total pro-
ject benefits amount :to $898,800 based on July 1968 price levels.
See table 4, para. 56, for Annual Charges.

d. Occurrence of recent hurricanes in the Gulf of
Mexico (1965-1965) necessitated an upward revision of windspeeds
previously furnished by the United States Weather Bureau. Corres-
ponding wind tide levels for specific synthetic bhurricanes used
in the computation of stage frequencies were raised over those
used in the project document.

55. Benefits, Chalmette Area Plan, as Modified. a. The
plan of improvement for the entire Chalmette Area Plamn, as modi~
fied, will provide protection to~some 49,050 acres from hurricane
tides of frequencies up to once in about 200 years. Approximately
17,150 acres are partially protected at the present time. An
estimated 10,500 acres are within the existing Chalmette back
levee and an estimated 6,650 acres receive some protection from
the Bayou Terre aux Boeufs alluvial ridge to the south and the
Violet, La. to Verret, La. back levee to the north. This partially
protected area includes 3500 acres of residential development,
1,350 acres commercial and industrial development, 3,600 acres
woodland, 200 acres other development, and 8,500 acres of un-
developed land. The remaining 31,900 acres are composed of 1,100
acres of undeveloped land and 30,800 acres of woodland and marsh-
land outside the existing protected area.

b. Benefits will consist of crop and noncrop damage pre-
vented on existing development, noncrop damage prevented on future
development, within the present leveed area; enhancements on the
additional open land, woodland, and marshland to be protected.

The Modified Chalmette Area Plan levees will also eliminate the
need for the levee from Bayou Lawler to Violet, La. (authorized
for the Chalmette Area under the Lake Pontchartrain, & Vic., La.
project), thereby saving the average annual costs for that levee,
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c. With the proposed improvements in place, average
annual crop damage amounting to $13,700, under present conditions,
will be eliminated and average annual noncrop damage of $3,035,200
under present conditions will be reduced to $26,300. An additional
$5,425,200 in noncrop damage will be prevented on future develop--
ment. The overall average annual flood damage prevented, crop and
noncrop combined, will amount to $8,447,800. Net annual value of
enhancement is estimated at $662,800. Net average annual cost of
the Bayou Lawler to Violet, La. segment of the authorized Chalmette
area levee system, which will no longer be required, is estimated
at $331,200. Total project benefits amount to $9,441,800 based
on July 1968 price levels.

d. Occurrence of recent hurricanes in the Gulf of Mexico
(1957-1965) necessitated an upward revision of windspeeds previously
furnished by the United States Weather Bureau. Corresponding wind
tide levels for specific synthetic hurricanes used in the computa-
tion of stage frequencies were raised over those used in the project
document. .

56. Annual charges. Details of the -annual charges for the
.Chalmette Extension levee of $853,200 are shown in table 3.

TABLE 3
CHALMETTE EXTENSION
ESTIMATE OF ANNUAL ECONOMIC COST

Summary of project costs Federal Non—Federal Total
$19,969,000 .

Construction $19,969,000 $ -
Lands, damages, relocations - 1,831,000 1,831,000

$19,969,000 - $1,831,000 $21,800,000

Less cash contribution - 4,709,000 4,709,000 -
First cost $15,260,000 $6,540,000 $21,800,000
Interest during construction
(5-yrs) 576,000 289,000 865,000
TOTAL PROJECT INVESTMENT $15,836,000 $6,829,000 $22,665,000
Annual. Economic.Costs Federal Non-Federal Total
Interest (3-1/8 per cent) $ 494,900 $ 213,400 $ 708,300
Amortization (100 yrs) 23,900 10,300 34,200
Maintenance & operation - 80,900 80,900
Replacements - 9,800 9,800
"Economic loss on lands - ' 20,000 20,000
TOTAL ANNUAL ECONOMIC COST $ 518,800 $ 334,400 $ 853,200
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57. Economic justification. The average annual benefits of
$898,800 and average annual charges of $853,200 result in a fawor-
able benefit-cost ratio of 1.05 to 1. See para. 54.

58. Annual charges. Details of the annual charges for the
Modified Chalmette Area Plan of $1,847,000 are shown in table L.

TABLE 4
MODIFIED CHALMETTE AREA PLAN
ESTIMATE OF ANNUAL ECONOMIC COST

Summary of project costs Federal Non-Federal Total
Construction $39,24L49,000 § - $39,249,000
Lands, damages, relocations - L. 794,000 4,794,008
$39,249,000 $ 4,794,000 $L4k, 043,000
Less cash contribution -8,419,000 8,419,000 -
First cost -$30,830,000 $13,213,000 S4h, 043,000
Interest during construc~
tion (7 yrs) 3,340,000 1,499,000 4,839,000
TOTAL PROJECT INVESTMENT $34,170,000 $14,712,000 548,882,000
Annual economic costs
Interest (3-1/8%) 1,067,800 459,800 1,527,600
Amortization (100 Yrs.) 51600 22,200 73,800
Maintenance & operation - 166,650 166,650
Replacements - 15,150 15,150
Economic Jloss on lands - 63,800 63,800
TOTAL ANNUAL ECONOMIC COST  $ 1,119,400 § 727,600 $ 1,847,000

59. Economic justification. The average annual benefits of
39,441,800 and average annual charges of .$1,847,000 result in a
favorable benefit~cost ratio of 5.1 to 1.

RECOMMENDAT | ON

60. .Recommendation. The plan of protection presented herein
for construction of the Chalmette Extension levee consists of a
levee from the Mississippi River levee near Caernarvon, Louisiana
to the vicinity of Verret, Louisiana, thence to and along the Miss.
River-Gulf Outlet spoil bank to a junction with the approved plan
levee at the Bayou Lawler crossing of the Mississippi River-Gulf
OQutlet spoil bank. Gap closures are provided at vehicular and rail-
road crossings to preserve access during nonhurricane periods and
permit rapid closure when hurricanes impend. This plan is
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considered to be the best means of accomplishing the project
objective and is, accordingly, recommended for approval.
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